JP2003321472A 

0MHz,CDCl 3 ) 8 1.89-2. 
16(2H,m), 2.49(3H,s), 
2.53(3H,s), 3.17(3H,s), 
3.25-3.53(2H,m), 3.69(1 

H, br), 4.53(1 H,br), 5.01 
(2H,s), 6.28-6.42(3H, 
m), 6.77(lH,dd,J=3.7,l. 
1Hz), 7.11(lH,t,J=8.3H 
z), 7.48(lH,t,J=3.8Hz), 
7.63(lH,s), 8.02(lH,s).I 
R(KLBr)1595,1561,1518, 
1495,1439,1424,1406,11 
94,1161,729cm- 1 .] 

[0176] 

mmm \so 
(it^ 150 omit) 

5,6,7,8-xh7tKPt°UK[2,3-d]t 0, J^v>-5-75 
>(510mg s 1.34mmol)<7) THF(15ml)^;^[C^^ 
± «J ^ 2x(740mg)& ZfT-b =f~ )l>? P S K(0.29ml) 

J5/£;g£^£MI±T, ;!ffiU P^x^;K200 

ml)$-JP^_/i 0 

;I^^^7K(50ml)Sl>*ISfa^lS7K(30ml)T:^ 

W»x^;u-ft||x^;u:x^y-;u=20:l)-Cll 
8L, N-[3-(3^PP7iy*v)7i-;i/]-N-(2,g- 
V^;U-5,6,7,8-Th^tKPt 0| JK[2,3-d]t°USv 
>.5--f;U)7-bh75K«b^«[| 150)(439mg)£7 

l H-NMR(200MHz,CDCl 3 ) 5 1.80-1 .98(2H,m), 

I. 93(3H,s), 2.46(3H,s), 3.04(3H,s), 3.08-3.17(1 
H,m), 3.33-3.46(lH,m), 5.93(lH,dd,J=8.0,6.4H 
z), 6.70(1 H,t,J=2.2Hz), 6.79-6.83(2H,m), 6.93- 
7.00(2H,m), 7. 12(lH,ddd,J=8.1, 2.0,0.9Hz), 7.23 
-7.34(2H,m), 7.98(lH,s). 

IR(KBr)1661, 1593,1557,1485,1472,1426,1406,1 
385,1325,1306,1221cm' 1 . 

[0177] 

3TOJ151 

(itsm 151 <Dm&.)&mmm i56(^^tj 156 



2003-11-11 



[0176] 

Working Example 1 50 
(Production of compound 150) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido potassium carbonate (740 mg ) and 
acetyl bromide (0.29 ml ) was addedto THF (1 5 ml ) solution 
of [2 and 3 -d ] pyrimidine -5-amine (510 mg , 1.34mmol ). 

mixture 2 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (200 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate *ethylacetate rethanol =20:1 ), N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired (2 and 8 -dimethyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
acetamide (compound 1 50 ) (439 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .80 - 1 .98 (2 H, m ), 1 .93 (3 H, s ), 2.46 (3 H, s ), 3.04 (3 H, 
s ), 3.08 - 3.17(1 H, m ), 3.33 - 3.46 (1 H, m ), 5.93 (1 H, dd, 
J=8.0, 6.4Hz ), 6.70 (1 H, t, J=2.2Hz ), 6.79 - 6.83 (2 H, m ), 
6.93 - 7.00 (2 H, m ),7. 1 2 (1 H, ddd, J-8. 1 , 2.0, 0.9Hz ), 7.23 
-7.34(2 H,m), 7.98(1 H, s ). 

IR(KBr) 1661, 1593, 1557, 1485, 1472, 1426, 1406, 1385, 
1325, 1306and 1221 cm <sup>-K/sup>. 

[0177] 

Working Example 1 5 1 

(Production of compound 151 ) &Working Example 156 
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N.[3-(3-<7PP^xy+v)7x-;U]-2-y^;U-5,6, 
7,8-x t KP t° U K[2,3-d]t? 'J 5 v>-5-75>(3 
90mg, 1.06mmol)<D THF(20ml)JS?ftlCft»*U 
^A(735mg)St>*T4z5 1 ;U^PSK(0.31ml)^ia 



sat? 11.5 isiHai*Lfc fl 



X$y-JU(5.0ml)£fln*_. »**S*aT? 10 # 

mi)^Anx.fc 0 

S**£*(50ml)&tffiftfttt*(30ml)T?a 

^P7h^7^-(^>:B8lf;i/=l:H 
ft»X^^-ft»X^U:X$y-;U=20:l-10: 
l)-e»»L, $bfcHFMx^;U-v-fV^Pt°^X 

;U-2-^^;U-5,6 9 7,8-^h^tKPt°UK[2 s 3-d]t 0| J 
5y>-5->f;b)-N-[3-(3^PP7iy+vpxz 
;U]7-feh75K(lb** 151)(68mg)&tfN-[3-(3- 
^PP7iy^ypi-Jb]-N-(2->fil/-5 5 6,7,8- 

T-h^tKPt°'JK[2,3-d]t 0l JSv>-5-^;U)T-trh 

75K(<b** 156)(151mg)S'ttL-ftl*lfeea 



(Production of compound 156 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido potassium carbonate (735 mg ) and acetyl 
bromide (0.3 1 ml ) was added to the THF (20 ml ) solution of 
[2 and 3 -d ] pyrimidine -5-amine (390 mg , 1 .06mmol ). 



mixture 11.5 hours was agitated with room temperature . 

Including ethanol (5.0 ml ), mixture 10 min was agitated with 
the room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
= 1:1 *ethylacetate *ethylacetate :ethanol =20: 1*10:1), 
furthermore did recrystallization respectively with 
ethylacetate -diisopropyl ether jpl 1 , N- (8 -acetyl -2- methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] acetamide (compound 
151 ) (68 mg ) and N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it 
acquired the(2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) acetamide (compound 156 ) (151 mg ) 
respectively as colorless crystal . 



N-[3-(3^pp^iy*y)7i-;i/]-N-(2^f;i/- 

5,6,7 > 8-7 L h^tKPt°'JK[2,3-d]t 0, JSv>-5--f 
;U)74rh75K 



mp 163- 164 deg C. 

jtmfttirM C 22 H 21 ClN 4 O 2 -0.1H 2 O t 



Calcd:C,64.34;H,5.20;N,13.64. 



N- [3 - (3 -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) acetamide 

mpl63-164degC. 
elemental analysis values 

C<sub>22</sub>H<sub>2 1 </sub>ClN<sub>4</sub>O<sub>2</sub>*0. 1 
H<sub>2</sub>0 doing 



Found:C,64.57;H,5.21;N,13.28. 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .84-1 .94(2H,m), 
1.94(3H,s), 2.44(3H,s), 3.21(lH,br), 3.42(lH,b 
r), 5.21(lH,brs), 5.97(1 H,t,J=6.7Hz), 6.71(1H, 
s), 6.80-6.84(2H,m), 6.94(1 H,t,J=2.1 Hz), 6.99 
( 1 H,dd,J=8.4,2.2Hz), 7.12(1 H,dd, J=8.0, 1 .0Hz), 
7.28(1 H,t,J=7.7Hz), 7.31(lH,t,J=7.6Hz), 8.09(1 
H,s). 

IR(KBr)1661, 1595,1582,1487,1472,1435,1385,1 
306,1271,1219cm" 1 . 

N-(8-7-t?T^-2-/^^-5,6,7,8-^h7tKPt 0, J 



Calcd:C, 64.34;H, 5.20;N, 13.64. 
Found:C, 64.57;H, 5.21 ;N, 13.28. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .84 - 1 .94 (2 H, m ), 1 .94 (3 H, s ), 2.44 (3 H, s ), 3.2 1 (1 H, 
br ), 3.42 (1 H, br ), 5.21(1 H, brs ), 5.97 (1 H, t, J=6.7Hz ), 
6.71 (1 H, s ), 6.80 - 6.84 (2 H, m ), 6.94(1 H, t, J=2.1Hz ), 
6.99 (1 H, dd, J=8.4, 2.2Hz ), 7.12 (1 H, dd, J=8.0, 1.0Hz ), 
7.28(1 H, t, J=7.7Hz ), 7.31 (1 H, t, J=7.6Hz ), 8.09 (1 H, s ). 



IR(KBr) 1661, 1595, 1582, 1487, 1472, 1435, 1385, 1306, 
1271 and 1219 cm <sup>-K/sup>. 

N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
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K[2,3-d] t°'J 5i?>-5-'T ^)-N-[3-(3-^ P □ 



mpll4-116 deg C. 

TC^^-fifffi C 2 4H 23 ClN 4 O3-0.1H 2 O t 



-d ] pyrimidine -5-yl ) -N- [3 - (3 -chlorophenoxy ) phenyl ] 
acetamide 

mpll4-116degC. 



elemental analysis values 

C<sub>24</sub>H<sub>23</sub>ClN<sub>4</sub>O<sub>3</sub>*0.1 
H<sub>2</sub>0 doing 



Calcd:C,63.67;H,5. 1 7;N,1 2.38. 

Found:C,63.43;H,4.97;N,12.64. 

1 H-NMR(300MHz,CDCl 3 ) 51.81-1 .92(1 H,m), 
1.95(3H,s), 2.06-2. 14(lH,m), 2.58(3H,s), 2.61 
(3H,s), 3.54(lH,ddd,J=13.6,10.0,3.5Hz), 4.01(1 
H,ddd,J=13.6,6.2,4.1Hz), 5.99(1 H,t,J=7.7Hz), 6. 
63(lH,brs), 6.74(lH,d,J=6.0Hz), 6.81(lH,d,J=7. 
8Hz), 6.94(1 H,t,J=2.1 Hz), 6.99(1 H,ddd,J=8.4,2. 
4,0.9Hz), 7.14(lH,ddd,J=8.0,2.0,0.9Hz), 7.28(1 
H,t,J=8.1Hz), 7.32(lH,t,J=8.1Hz), 8.51(lH,s). 

1 R(KBr) 1 669, 1 5 84, 1 545, 1 472, 1 435, 1 370, 1 308, 1 
269,1221cm' 1 . 

[0178] 

mmm 152 

(itSWi 152 <&§{&) 

8-(3-tKP+V^Pt°;U)-2-^^-7,8-vtKPe 
, JK[2 ) 3-d]tf'J5v>-5(6H)-^->(3.11g, 14.1mm 
ol).3-(3-^PP7x/^>)7-'J>(9.26g)Si;p- 
h;UX>X;U7tx>^-7KWtl(267mg)^h;UX> 
(105ml)lC?I^$-t+fc o 

125 deg C -C 24 m$mftLtz a 

ISfPM^X^^-b'J ^ A7k;W30ml), 7j<(30m 
l)&tft&«l:&i&7K(30ml)^ft;$Lfc o 

v7yh'JtKP/ts^^h'J^A(1.77g)Si;it 
^(2.5ml)£ftl 

s*ft*i*Tf ii mmmnuzo 

ml)**0;LfcfiL 0.5 aS*»<b^h'J^A** 
&(200ml), 7k(150ml);&t/t&ft:&i&7K(75ml)T' 



Calcd:C, 63.67;H, 5.17;N, 12.38. 
Found:C, 63.43;H, 4.97;N, 12.64. 

<sup>l</sup>H-nrnr (300 MHz , CDCKsub>3</sub> );de 
1.81 - 1.92(1 H,m), 1.95 (3 H, s ), 2.06 - 2.14 (1 H, m ), 
2.58 (3 H, s ), 2.61(3 H, s ), 3.54 (1 H, ddd, J-13.6, 10.0, 
3.5Hz),4.01 (1 H, ddd, J=13.6, 6.2, 4.1Hz), 5.99(1 H, t, 
J=7.7Hz ), 6.63 (1 H, brs ), 6.74 (1 H, d, J=6.0Hz ), 6.81 (1 H, 
d, J=7.8Hz ), 6.94 (1 H, t, J=2.1Hz ),6.99 (1 H, ddd, J=8.4, 
2.4, 0.9Hz ) s 7.14 (1 H, ddd, J=8.0, 2.0, 0.9Hz ), 7.28 (1 H, t, 
J=8.1Hz), 7.32(1 H, t, J=8.1Hz),8.51 (1 H, s ). 

IR(KBr) 1669, 1584, 1545, 1472, 1435, 1370, 1308, 1269 
and 1221 cm <sup>- 1 </sup>. 

[0178] 

Working Example 1 52 
(Production of compound 152 ) 

8 - (3 -hydroxypropyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on (3.1 1 g, 14.1mmol ), 3 - (3 
-chlorophenoxy ) aniline (9.26 g ) and p-toluenesulfonic acid 
acid monohydrate (267 mg ) was mixed to toluene (105 ml ). 

mixture 24 hours was agitated with 125 deg C. 

After adding ethylacetate (300 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (30 ml ), 
the water (30 ml ) and you washed with saturated saline (30 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (70 ml ). 

cyano tri hydro sodium borate (1 .77 g ) and acetic acid (2.5 
ml ) was added. 

mixture 1 1 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),0.5 rule sodium hydroxide aqueous 
solution production liquid (200 ml ), water (150 ml ) and it 
washed with saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
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y]-2->^;U-6,7-vtKPe'JK[2,3-d]t 0, J5v>-8 
(5H)-*;U]-1-^P/V— 152)(2.35g) 



[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=4 : 1 *ethylacetate *ethylacetate :ethanol =20:1*10:1 ), 3 - [5 
- [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] - 1 -propanol it 
acquired (compound 152 ) (2.35 g ) as amorphous . 



5c*$MJfffiC23H25C 

lN 4 O 2 -0.5H 2 O(tLT 



elemental analysis values 

C<sub>23</sub>H<sub>25</sub>ClN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.66;H,6.04;N,12.91. 

Found:C,63.47;H,6.15;N,12.68. 

, H-NMR(200MHz 5 CDCl 3 ) d 1.79(2H,quintet,J= 
5.3Hz), 1.94-2.16(2H,m), 2.49(3H,s), 3.27-3.54 
(4H,m), 3.76(2H,t,J=5.3Hz), 3.71-3.79(lH,m), 
4.53(1 H,q,J=4.4Hz), 5.12(lH,t-like), 6.34-6.48 
(3H,m), 6.92(lH,ddd,J=8.3,2.4,0.9Hz), 7.01(1H, 
t,J=2.2Hz), 7.06(lH,ddd,J=7.9,2.0,l.lHz), 7.17 
(lH,t,J==7.7Hz), 7.25(1 H,t,J=7.9Hz), 8.06(1 H,s). 

lR(KBr)1593,1557,1520,1489,1472,1431,1223,l 
152cm" 1 . 

[0179] 

mmm 153 

(<t£ft 153 <DS*) 

2-[5-[3-(3-<7PP7x/^rv)7-gy]-2-^ : ? 1 ;U-6 J 
7-vtKPeuK[2,3-d]t 0 'J5v>-8(5H)-f;ix]p 

l£(244mg, 0.57mmol) > 2-^l/7ft'J/X^U7£ 
>(112mg). WSC(165mg)&UC 1-tKP+v-lH- 
^>yhU7VWU-7K*Pt)(132mg)£ DMF(10 

mi)ir;g^^-t± s msrc 15 msmnuzo 

m\)£1)U7Ltz'&. *(50ml)Xtf fiftfttt*(30m 

A^PTh^7-f-(*»tt:^*-9->:ftilx 
f^=l:2-Klxf;b)tiiL, S&KBI* 
x^Ufr&SteSSfrlV 2-[5-[3-(3-<7PP7 
xy+v)7- , J/]-2-^^-6,7-vtKPt°UK 
[2,3-d]t 0, JSv>-8(5H)--r;U]-N-(2-^E;U7fNU/ 
X*Wfeh75K(fc*tt 153)(243mg)£& 

mpl6l-162 deg C. 
7G*#*Hi C 28 H 33 ClN 6 03 <bLT 



Calcd:C, 63.66;H, 6.04;N, 12.91. 
Found:C, 63.47;H, 6.15;N, 12.68. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .79 (2 H, quintet, J=5.3Hz ), 1.94-2.16 (2 H, m ), 2.49 (3 H, 
s ), 3.27 - 3.54 (4 H, m ), 3.76(2 H, t, J=5.3Hz ), 3.71 - 3.79 (1 
H, m ), 4.53 (1 H, q, J=4.4Hz ), 5.12 (1 H, t-like ), 6.34 - 6.48 
(3 H, m ), 6.92 (1 H, ddd, J=8.3, 2.4, 0.9Hz ), 7.01(1 H, t, 
J=2.2Hz), 7.06(1 H, ddd, J=7.9, 2.0, 1.1Hz), 7.17(1 H, t, 
J=7.7Hz ), 7.25 (1 H, t, J-7.9Hz ), 8.06 (1 H, s ). 

IR(KBr) 1593, 1557, 1520, 1489, 1472, 1431, 1223 and 
1152 cm <sup>-K/sup>. 

[0179] 

Working Example 153 
(Production of compound 153 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (244 mg , 0.57mmol ), 2 -morpholino ethylamine (112 
mg ), mixing WSC (165 mg ) and 1 -hydroxy 
- 1 H-benzotriazole monohydrate (132 mg ) to DMF (10 ml ), 
1 5 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1:2* ethylacetate ), furthermore did recrystallization from 
ethylacetate , 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] -N- itacquired (2 -morpholino ethyl ) acetamide (compound 
153 ) (243 mg ) as colorless crystal . 



mpl61-162deg C. 

elemental analysis values 
C<sub>28</sub>H<sub>33</sub>ClN<sub>6</sub>0<sub>3</sub> 
doing 
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Calcd:C,62.62;H,6.19;N,15.65. 

Found:C,62.56;H,6.11;N,15.59. 

1 H-NMR(200MHz,CDCl 3 ) 8 1 .99-2. 1 7(2H,m), 
2.37-2.46(6H,m), 2.49(3H,s), 3.32-3.67(8H,m), 

3.86(lH,t,J=6.4Hz), 4.20(1 H,d,J=15.4Hz), 4.3 
3(lH,d,J=15.6Hz), 4.56(1 H,br), 6.34-6.47(3H, 
m), 6.71(lH,br), 6.91(lH,ddd,J-8.0,3.2,1.0Hz), 

7.01(lH,t,J=2.0Hz), 7.04-7.08(lH,m), 7.17(1 
H,t,J-7.9Hz) } 7.25(1 H,t,J=7.9Hz), 8.13(lH,s). 

IR(KBr)1669,1586,1559,1516,1489,1472,1429,l 
337,1267,1223,1150,1117cm- 1 . 

[0180] 

mmm \54 

(it^ty 154 OS*) 

2-[5-[3-(3-£ P P 7x> *S/)7-'J J ]-2-^U-6, 
7-vtKPt°'JK[2,3-d]eUSv>-8(5H)-^;U]p 
i£(250mg. 0.59mmol). N-^;U-N-(l-^U-4- 
tf^iJi;-jU)75>(ii3mg). WSC(168mg)&l/ 
l-tKP+V-lH^>7hUT7-;U-*fP^(l 
35mg)£DMF(10ml)IC;!-&£-fc!\ M;imTf 15B#Pb1 

ml)£in*.fcflL *(50ml)ii;fiSlft**(30m 
l)T^t;fLfco 

T;i/-l:l^l:2)T*3plStL,2-[5-[3-(3-^PP^ 
x/* v)7-'J y ]-2- t Kp tf'J K 
[2,3-d]t 0| J^V>-8(5H)-<;U]-N-y^;U-N-(l- 
^^-4-t°^'Jv^;U)7^h75K(^^% 15 
4)(233mg)$T ; E;U77X(tLr#fcc 



Calcd:C, 62.62;H, 6.19;N, 15.65. 
Found:C, 62.56;H, 6.11;N, 15.59. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.99 - 2.17 (2 H, m ), 2.37 - 2.46 (6 H, m ), 2.49 (3 H, s ), 
3.32 - 3.67 (8 H, m ),3.86 (1 H, t, J=6.4Hz ), 4.20 (1 H, d, 
J=l 5.4Hz ), 4.33 (1 H, d, J=15.6Hz ), 4.56 (1 H, br ), 6.34 - 
6.47 (3 H, m ), 6.71 (1 H, br ), 6.91 (1 H, ddd, J=8.0, 3.2, 
1.0Hz),7.01 (1 H,t, J=2.0Hz), 7.04 -7.08(1 H, m ), 7.17(1 
H, t, J-7.9Hz ), 7.25 (1 H, t, J=7.9Hz ), 8.13 (1 H, s ). 

IR(KBr) 1669, 1586, 1559, 1516, 1489, 1472, 1429, 1337, 
1267, 1223,1 150 and 1117 cm <sup>-K/sup>. 

[0180] 

Working Example 154 
(Production of compound 1 54 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (250 mg , 0.59mmo! ), N- methyl -N- (1 -methyl -4- 
bipyridinyl ) amine (1 13 mg ), mixing WSC (168 mg ) and 
1 -hydroxy -lH-benzotriazole monohydrate (135 mg ) to DMF 
(10 ml ), 15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ), water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1 :1 *1 :2 ), 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
methyl -N- it acquired ( 1 -methyl -4- bipyridinyl ) acetamide 
(compound 154 ) (233 mg ) as amorphous . 



TtmfttiriB. C 29 H 35 C1N 
6 0 2 -H 2 0<fcL-C 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>ClN<sub>6</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.98;H,6.74;N,15.19. 

Found:C,62.63;H,6.73;N, 14.97. 

1 H-NMR(200MHz,CDCl 3 )syn ffc&tf anti 

<5l. 64-1. 80(4H,m), 2.00-2. 12(4H,m), 2. 
28and2.30(3H,s), 2.42and2.44(3H,s), 2.86and2. 
97(3H,s), 2.86-2.97(2H,br), 3.31-3. 38(lH,m), 
3.61-3.65(lH,m), 4.04-4.29(2H,m), 4.44(lH,br), 
4.56(lH,m), 4.66-4.74(1 H,m), 6.34-6.37(2H, 
m), 6.46(1 H,d,J=7.8Hz), 6.89-6.94(1 H,m), 7.01 
-7.07(2H,m), 7.15(lH,t,J=9.2Hz), 7.24(lH,t,J= 



CalcdrC, 62.98;H, 6.74;N, 15.19. 

Found:C, 62.63;H, 6.73;N, 14.97. 

mixture ;de 1.64 of <sup>l</sup>H-nmr (200 MHz , 
CDCl<sub>3</sub> ) syn body and anti body - 1.80 (4 H, 
m ), 2.00 -2.12 (4 H, m ), 2.28 and 2.30 (3 H, s ), 2.42 and 
2.44 (3 H, s ), 2.86 and 2.97 (3 H, s ), 2.86 - 2.97 (2 H, 
br ),3.3 1 - 3.38 (1 H, m ), 3.61 - 3.65 (1 H, m ), 4.04 - 4.29 (2 
H, m ), 4.44 (1 H, br ), 4.56 (1 H, m ), 4.66- 4.74 (1 H, m ), 
6.34 - 6.37 (2 H, m ), 6.46 (1 H, d, J=7.8Hz ), 6.89 - 6.94 (1 
H, m ), 7.01 - 7.07 (2 H, m ), 7.15 (1 H, t, J=9.2Hz ), 7.24 (1 
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7.8Hz), 8,07(lH,s). 

lR(KBr)1645,1593,1557,1512,1472,1427,1223,l 



150cm' 



[0181] 

mmm 155 

(1b£%155CDSiI) 

2-[5-[3-(3-^PP7xy^v)7- , J> f ]-2-^;U-6, 
7-v t KP tf »J K[2,3-d] tf US v>-8(5H)-< JU]B 
lt(209mg, 0.49mmol). 4-^/1^1 /^JUTS 
>(490mg), WSC(189mg)St/ 1-tKP^V-lH- 
*>^hU7VWU— 7Kfntt(151mg)£ DMF(10 
ml)lC;l^$-&, M;g-e 15 ^ima^Lfco 

fi(&££tt£*I£T, XffiU |fggx^;U(ioo 
ml)£fl]X.fc1£* 7K(50ml)Sl/ISI0^^7K(30m 
l)"eft»Lfc 0 

A^n-7h^7-r-(*»tt:^*-y->:Bifcx 

^=2:1—1:1 Ol^-eIE&x?Jl,:X£/— ;u= 
20:l^P^X5 1 ^:X>Sry-;U:h l JX^;UTS> 
=20:2:l)^ftSU *&lCft»l*;U-S?*f7? 

ntf;ui—T;u*^B*6S£fTi\ 2-[5-[3-(3- 

^PP7x/^v)Txijy]-2^^U-6,7-vtK 
Pt 0, jK[2,3-d]t O| JSv>-8(5H)-^f ;U]-N-(4-^ 
;U*U/^;U)T-bh75K(ft*#i 155)(119 
mg)*Jife<Sai:LT#fco 

mpl56-158 deg C. 
5c*#*rfil C 3 oH 3 7ClN 6 03 fcLT 



H,t, J=7.8Hz), 8.07(1 H, s ). 

IR(KBr) 1645, 1593, 1557, 1512, 1472, 1427, 1223 and 
1 150 cm <sup>-K/sup>. 

[0181] 

Working Example 155 
(Production of compound 155 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (209 mg , 0.49mmol ), 4 -morpholino butylamine (490 
mg ), mixing WSC (189 mg ) and 1 -hydroxy 
-lH-benzotriazole monohydrate (151 mg ) to DMF (10 ml ), 
1 5 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=2:1*1 :one it is, with ethylacetate :ethanol 
=20:1* ethylacetate :ethanol :triethylamine =20:2:1 ), 
furthermore did recrystallization from ethylacetate -diisopropyl 
ether jpl 1 , 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
itacquired (4 -morpholino butyl ) acetamide (compound 155 ) 
(1 19 mg ) as colorless crystal . 



Calcd:C,63.76;H,6.60;N,14.87. 

Found:C,63.5 1 ;H,6.58;N, 14.79. 

'H-NMR(200MHz,CDCl 3 ) 8 1.50-1 .54(4H,m), 
2.01-2. 13(2H,m), 2.33(2H,br), 2.41(4H,t,J=4.6H 
z), 2.48(3 H,s), 3.28(2H,q-like), 3.48(1 H,br), 3. 
58-3.63(lH,m), 3.70(4H,t,J=4.6Hz), 3.91(lH,t,J 
=5.8Hz), 4.17(lH,d,J=15.8Hz), 4.26(1 H,d,J=l 5. 
4Hz), 4.56(lH,br), 6.36-6.47(3H,m), 6.62(1 H,t- 
like), 6.92(lH,d,J=7.8Hz), 7.01-7.08(2H,m), 7. 
17(lH,t,J=8.2Hz), 7.25(lH,t,J=8.4Hz), 8.18(1H, 
s). 

IR(KBr)1669,1586,1559,1520,1489,1472,1435,l 
223,1150,1115cm 1 . 

[0182] 



mpl56-158deg C. 

elemental analysis values 
C<sub>30</sub>H<sub>37</sub>ClN<sub>6</sub>O<sub>3</sub> 
doing 

Calcd:C, 63.76;H, 6.60;N, 14.87. 
Found:C, 63.51 ;H, 6.58;N, 14.79. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.50 - 1.54 (4 H, m ), 2.01 - 2.13 (2 H, m ), 2.33 (2 H, br ), 
2.41 (4 H, t, J=4.6Hz ), 2.48(3 H, s ), 3.28 (2 H, q-like ), 3.48 
(1 H, br ), 3.58 - 3.63 (1 H, m ), 3.70 (4 H, t, J=4.6Hz ), 3.91 
(1 H, t, J=5.8Hz ), 4.17 (1 H, d, J=15.8Hz ), 4.26(1 H, d, 
J=15.4Hz ), 4.56 (1 H, br ), 6.36 - 6.47 (3 H, m ), 6.62 (1 H, 
t-like ), 6.92 (1 H, d, J=7.8Hz ), 7.01 - 7.08 (2 H, m ), 7.17(1 
H, t, J=8.2Hz ), 7.25 (1 H, t, J=8.4Hz ), 8.1 8 (1 H, s ). 

IR(KBr) 1669, 1586, 1559, 1520, 1489, 1472, 1435, 1223, 
1 150 and 1 1 15 cm <sup>- K/sup>. 

[0182] 
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mmm 157 

(it^ty 157 (DWA) 

3-[5-[3-(3-£ □ □ * V)T- 'J -/ ]-2-^;U-6, 
7-vtKPt 0| JK[2,3-d]t 0| JSv>-8(5HK;U]-l- 
/ V— ; U(4 1 2mg, 0.97mmol)^ v<7 P P ^ 
>(10ml)IC^«^i± s xA-^-^>IS^(617m 

£l£;g£^£MJ±T, ;«3?tU P p£x^;U(l00 

ml)£in*_fc 0 

0.2M ^«^hU^A7K;W50m 
1), 7K(50ml)at/t&lafti^7K(30ml)-e^;fLfco 

^□7 h^^-(^*it>:KKx^^U=l : 1 - 
B»x^;u-ftilx^;u:x*y-;u=20:i)-e» 
»L.3-[5-[3-(3-^PP7i/*S/)7-U-/]-2-y 
^;U-6,7- v fc KP tf "J K[2,3-d] tf U 5S?>-8(5H)- 

-f;u]^Pt 0 ;uT;u^tK(58mg)$ffiT^E;u7T 

7-vtKPt 0| JK[2,3-d]t 0| JSv>-8(5H)--r;U]^ 
Ptf ;U7;U-rtK(50mg. 0.12mmol)£ 1,2-v^P 
PX$r>(2.0ml)lc?gjB*-H: % l-7-tr^;Ut°^7V 
l/(23mg)£in*_fco 

?l£«£S8Tf 3 #IW«#Lfc. 

h'J7^h+vtKP/tx^^h'JOA(75mg)S 

?g£^£ 1 «g*Mfc*MJ^*»«(10m 
1). *(10ml)&l/l&?Pfttt*(10mI)-eiJfe*Lfco 



-a^pvh^7-r-(tt*tt:^-y->:»»x 

^;U=l:l-*l:3)T**ii!iL>N-[8-[3-(4-7-bf 1 ;U 

h^tKPt°'jK[2 s 3-d]t 0, J = v>-5^;U]-N-[3- 
(3-^PP7x-/**>pi-;U]7S>(ft^tl 15 
7)(20mg)^7 : E^^TX<h:LT»/co 



Working Example 157 
(Production of compound 157 ) 

3 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] - 1 
-propanol melting (412 mg , 0.97mmol ) in dichloromethane 
(10 ml ), it added Dess-Martin reagent (61 7 mg ). 

mixture 6 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture 0.2 Msodium thiosulfate aqueous solution (50 ml ), 
water (50 ml ) and was washed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=1:1 *ethylacetate *ethylacetate rethanol =20:1 ), 3 - it 
acquired [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl aldehyde (58 mg ) roughly as amorphous . 

It used for following reaction without furthermore refining the 
this compound . 

3 - 1 and 2 -dichloroethane melting [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] propyl aldehyde (50 mg , 
0.1 2mmol ) in (2.0 ml ), 1 -acetyl piperazine itadded (23 
mg ). 

mixture 3 min was agitated with room temperature . 

triacetoxy hydro sodium borate (75 mg ) and acetic acid (1 
drop ) was added. 

mixture 2 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (30 ml ) was added. 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (10 ml ), water (10 ml ) and was washed 
with saturated saline (10 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1:1*1:3 ), N- [8 - [3 - (4 -acetyl -1- piperazinyl ) propyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) phenyl ] amine 
(compound 157 ) (20 mg ) as amorphous . 
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5c*»#rffl C 29 H 35 C1N 
6 0 2 -H 2 0<tLT 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>ClN<sub>6</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.97;H,6.74;N,15.19. 

Found:C,63.14;H,6.71;N,15.02. 

1 H-NMR(200MHz,CDCl 3 ) d 1.78-2.09(4H,m), 
2.09(3H,s), 2.38-2.48(6H,m), 2.45(3H,s), 3.31- 
3.71(9H,m), 4.50(lH,br), 6.33-6.47(3H,m), 6.8 
9-6.94(lH,m), 7.00-7.07(2H,m), 7.16(lH,t,J=8. 
4Hz), 7.24(1 H,t,J=8.4Hz), 8.03(1 H,s). 

IR(KBr)1634,1593,1557,1514,1489,1472,1429,l 
223,1150,999,731cm- 1 . 

[0183] 
HJfe^J 158 
tfb£* 158GDK&) 

8-[3-[4-(2-^p-f;u)t°^v>-i-^;u]^Pb:;u] 

-2->^;L,-7,8-vtKat 0| JK[2,3-d]t°'J^v>-5(6 

H) -^->(98mg, 0.26mmol). 3-(3-^7P P7i;+ 
V)7- , J>(336mg)&i; p-h;UX>X;U7t^>K 
-7Kffi^(5.0mg)£h;Ux:>(5.0ml)IC?g££i* 

tZo 

125 deg C "C 22 B*fH«#Lfco 

fiJCS^ttlC|f»X^^(150ml)*JlP^fcft, 
•»ftlt**+h l J^A**a(20inl). 7K(20m 

I) Ai;iSfP4**(20inl)-Cft»Lfc o 

»a*«ET, Hi U aat*y*y-;K2.5mi) 

2/T/hUtKP*^i|-j-hU^A(32mg)ai;W 
K(0.08ml)*JP^./=o 

a^mssa-e 3.5 sraaffLfco 

i)«n*fctt,i ««*IHb^hu^A***(3 

0ml). *(20ml)at;telPft**(20ml)-e3fe»L 

^;U=3:l-iFKx^;U)r*«SlL, N-[3-(3-$ 
PP7x/+vpi-^].8-[3-[4.(2-7P'f^)- 
l-bf^i/x;U]^Ptf>U]-2-y^;i/-5,6,7,8-"T 
h7tKPtf r JK[2,3-d]tfU5S?>-5-75>(ft* 



Calcd:C, 62.97;H, 6.74;N, 15.19. 
Found:C, 63.14;H, 6.71;N, 15.02. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .78 - 2.09 (4 H, m ), 2.09 (3 H, s ), 2.38 - 2.48 (6 H, m ), 
2.45 (3 H, s ), 3.31 -3.71 (9 H, m ), 4.50 (1 H, br ), 6.33 - 6.47 
(3 H, m ), 6.89 - 6.94 (1 H, m ), 7.00 - 7.07 (2 H, m ), 7.16(1 
H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.03 (1 H, s ). 

IR (KBr) 

163,415,931,557,151,414,891,472,142,912,231,150,999,731 
cm <sup>-l</sup>. 

[0183] 

Working Example 158 
(Production of compound 158 ) 

8 - [3 - [4 - (2 -furoyl ) piperazine - 1 - y 1 ] propyl ] - 2 -methyl 
-7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on (98 
mg , 0.26mmol ), 3 - (3 -chlorophenoxy ) aniline (336 mg ) 
and p-toluenesulfonic acid acid monohydrate (5.0 mg ) was 
mixed to toluene (5.0 ml ). 

mixture 22 hours was agitated with 125 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (2.5 ml ). 

cyano tri hydro sodium borate (32 mg ) and acetic acid (0.08 
ml ) was added. 

mixture 3.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (50 ml ), 1 normal sodium hydroxide aqueous 
solution production liquid (30 ml ), water (20 ml ) and it 
washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=3:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - 
[3 - [4 - (2 -furoyl ) - 1 -piperazinyl ] propyl ] - 2 -methyl -5, 6, 
7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 158 ) (86 mg ) as amorphous . 
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ft) 158)(86mg)£7^U?TX£LT»fc 0 

, H-NMR(300MHz,CDCl 3 ) 5 1 .83(2H,quintet,J= 
7.4Hz), 1.89-1. 97(1 H,m), 2.02-2. 13(lH,m), 2.4 
3(2H,t,J=7.5Hz), 2.45(3H,s), 2.52(4H,t,J=4.8H 
z), 3.32-3.39(lH,m), 3.45-3. 53(lH,m), 3.69(2 
H,t,J=7.2Hz), 3.82(5H 5 br), 4.49(lH,brs), 6.34- 
6.38(2H,m), 6.43-6.49(2H,m), 6.91(1 H,dd,J=8. 
3,2.3Hz), 6.99-7.07(3H,m), 7.16(lH,t,J=8.0Hz), 
7.24(1 H,t,J=7.8Hz), 7.48(lH,s), 8.02(lH,s). 

IR(KBr) 1 593, 1 557, 1 5 14, 1 489, 1 472, 1 429, 1 296, 1 
269,1223,1150,733cm" 1 . 



[0184] 

HSfc^J 159 
(it£W) 159 ©Sift) 

2-[5-[3-(3-^PP7xy^Fv)T- l J> f ]-2-> : ? : ^-6, 
7-vtKPtf'JK[2,3-d]e i J5i/>-8(5HKJU]-N- 
(l-tf^v^U)T-bh7^K(560mg, 1.14mmol) 
<D THF ;1l;$(12ml)IC7t^>-THF fi§i*(l .02M, 1 
6.7ml)£Jn*_fco 

sfttt* 65 de g c v 6 mrnmnuzo 

»*lt(2.5ml)*0 deg C"Cfc*lCto*fcfc, * 
<DE£tt*65 deg C 30 ^FpIH #Lfc Q 

!S«]^7K^K l J r t7A7K^Tr*fDU *(15 
ml)^iP^_/r 0 

S^*Sftlftx^;U(100nil atf 30mlx5)-ett 
ihLtzo 

»«*3tET, SSL, nm&*sWfl\,1}? 
A^P-7h^7-f-(**tt:^*-y->:»i|x 

;U=20:l)T**li{L,N-[3-(3-^PP^xy^rv) 
7xn;U]-2->^;i,-8-[2-(l-t 0 ^v-JU)x^ 
;U]-5,6,7,8-x^tKPt O| JK[2,3-d]t 0, J^v>- 
5-75>tfb£«fl l59)(438mg)£3*--OUi:LT» 

l H-NMR(200MHz,CDCl 3 ) 5 l.85-l.98(lH,m), 
2.06-2. 1 7(1 H,m), 2.45(3H,s), 2.54-2.60(6H,m), 

2.87(4H,t,J=5.0Hz), 3.31-3.59(3H,m), 3.82-3.9 
2(2H,m), 4.49(1 H,br), 6.32-6.47(3H,m), 6.91(1 
H,ddd,J=8.3,2.3,1.0Hz), 7.00-7.08(2H,m), 7.16 
(lH,t,J=8.4Hz), 7.24(1 H,t,J=8.4Hz), 8.01 (lH,s), 

NH liHSLTl^tEtV 

IR(KBr)1586,1557,1516,1489,1472,1431, 1337,1 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.83 (2 H, quintet, J=7.4Hz ), 1.89 - 1.97 (1 H, m ), 2.02 - 
2.13 (1 H, m ), 2.43 (2 H, t, J=7.5Hz ), 2.45(3 H, s ), 2.52 (4 
H, t, J=4.8Hz ), 3.32 - 3.39 (1 H, m ), 3.45 - 3.53 (1 H s m ), 
3.69 (2 H, t, J=7.2Hz ), 3.82 (5 H, br ), 4.49(1 H, brs ), 6.34 - 
6.38 (2 H, m ), 6.43 - 6.49 (2 H, m ), 6.91 (1 H, dd, J=8.3, 
2.3Hz ), 6.99 - 7.07 (3 H, m ), 7.16 (1 H, t, J=8.0Hz ),7.24 (1 

H, t, J=7.8Hz ), 7.48 (1 H, s ), 8.02 (1 H, s ). 

IR (KBr) 

I , 593, 1 55,7 1 5, 1 4 1 ,489, 1 47,2 1 4,29 1 ,296, 1 26,9 1 2,23 1 , 1 50,733 
cm <sup>-K/sup>. 

[0184] 

Working Example 159 
(Production of compound 159 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
borane -THF complex (1.02 M, 16.7ml ) was added to THF 
solution (12 ml ) of (1 -piperazinyl ) acetamide (560 mg , 
1.14mmol ). 

mixture 6 hours was agitated with 65 deg C. 

concentrated hydrochloric acid (2.5 ml ) after adding 
gradually with 0 deg C, mixture 30 min was agitated with 65 
deg C. 

It neutralized with saturated sodium bicarbonate * aqueous 
solution , added water (15 ml ). 

mixture was extracted with ethylacetate (100 ml and 30 ml X 

5). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic rhexane rethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 -piperazinyl ) 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 
-d ] pyrimidine -5 -amine (compound 159 ) (438 mg ) as oyl . 



<sup>l</sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.85 - 1.98 (1 H,m), 2.06 -2.17(1 H, m ), 2.45 (3 H, s ), 
2.54 - 2.60 (6 H, m ),2.87 (4 H, t, J=5.0Hz ), 3.3 1 - 3.59 (3 H, 
m ), 3.82 - 3.92 (2 H, m ), 4.49 (1 H, br ), 6.32 - 6.47 (3 H, 
m ), 6.91(1 H, ddd, J=8.3, 2.3, 1.0Hz ), 7.00 - 7.08 (2 H, m ), 
7.16 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.01 (1 H, s ), 
NH has not done identification . 

IR (KBr) 

1,586,155,715,161,489,147,214,311,337,122,311,501,053,999 
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223,1 150,1053,999cm- 1 . 
[0185] 

mmm m 

(ft**160G)»Jft) 

N-[3-(3-^PP^xy+ypi~^]-2-^fJl/-8-[2 
-(l-t 0 ^V-^)X^jU]-5,6,7,8-T-h^tKPt° 
'jK[2,3-d]t o, J^V>-5-75>(180mg.0.38mmo 
1)* THF(5.0ml)lCj§»£-B\ MJXT;U7£>(0. 
13ml)^iP^fc^.7-b^;U^P'JK(0.029ml)^ 
0 deg C Vtotto 

a***0 deg CVlOftmmWLtzo 

X$/-,lU(0.5ml)£ 0 deg C VtD*.+ 5 #|Hfig 
ftLtzo 

ml)£flQ*_fco 

S****(30ml)Atfttft*tt*(20ml)rft 
7KB^^X^;U(20ml)-ettt±3Lfco 

fco 

f JI/-l:HK»lf ^)T*ftiL, N-[8-[2-(4- 

6 J 7,8-^h^tKPt 0, jK[2,3-d]t° , J^V>-5-^ 
;U]-N-[3-(3-£P P7i/+vpi-jl/]7;> 
(ft^tt 160)(88mg)**-<^£LTftfco 

1 H-NMR(200MHz,CDCl 3 ) 5 1.87-2. 17(2H,m) s 
2.08(3H,s), 2.45(3H,s), 2.51(4H,t,J=5.3Hz), 2.6 
0(2H,t,J=6.8Hz), 3.31-3.48(4H,m), 3.51-3.60(2 
H,m), 3.63-3.91(3H,m), 4.50(1 H,br), 6.32-6.47 
(3H,m), 6.91(lH,ddd,J=8.1,2.2,l.lHz), 7.00-7.0 
8(2H,m), 7.16(lH,t,J=8.2Hz), 7.24(1 H,t,J=8.1H 
z), 8.03(1 H,s). 

IR(KBr)1634,1593, 1557,1514,1489,1472,14 
29, 1 252, 1 223, 1 1 48,999,73 1 cm 1 . 

[0186] 

(it£W 161 ©SHE) 

N-[3-(3-^PP7xy+i/px— ;U]-2-^;U-8-[2 
-(l-e^^x^x^JUl-S^S-xh^tKPt 0 
, JK[2,3-d]t° l J^V>-5-7S>(254mg, 0.53mmo 



cm <sup>-K/sup>. 
[0185] 

Working Example 160 
(Production of compound 160 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido melting 
[2 and 3 -d ] pyrimidine -5-amine (180 mg , O.38mmol ) in 
THF (5.0 ml ), after adding triethylamine (0.13 ml ), it added 
acetyl chloride (0.029 ml )with 0 deg C. 

mixture 30 min was agitated with 0 deg C. 

It added ethanol (0.5 ml ) with 0 deg C, 5 min agitated. 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

water layer was extracted with ethylacetate (20 ml ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane :ethylacetate 
=l:l*ethylacetate ), N- [8 - [2 - (4 -acetyl -1- piperazinyl ) 
ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] amine (compound 1 60 ) (88 mg ) as oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.87 - 2.17 (2 H, m ), 2.08 (3 H, s ), 2.45 (3 H, s ), 2.51 (4 H, 
t, J=5.3Hz ), 2.60 (2 H, t, J=6.8Hz ), 3.31- 3.48 (4 H, m ), 
3.51 - 3.60 (2 H, m ), 3.63 - 3.91 (3 H, m ), 4,50 (1 H, br ), 
6.32 - 6.47 (3 H, m ),6.91 (1 H, ddd, J=8.1, 2.2, 1.1Hz ), 7.00 
- 7.08 (2 H, m ), 7.16 (1 H, t, J=8.2Hz ), 7.24 (1 H s t, 
J=8.1Hz), 8.03(1 H,s). 

IR(KBr) 

1,634,159,315,571,514,148,914,721,429,125,212,231,148,999,731 
cm <sup>-l</sup>. 

[0186] 

Working Example 161 
(Production of compound 161 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (254 mg , 0.53mmol )after 
melting, ethyl isocyanate (0.046 ml ) was added to THF (5.0 
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j— h(0.046ml)*Jnx.fc o 
S«4KI1T! 1.5 B*!HflM*Lfc 0 
^/-;U(0.20ml)SJBil. 10»IHa»Lfco 

^*7A^P7hy77-f-(liitt:A^>:ft 
»X^U=2: 1 -1:1-1 :2-ft»X?;U)-eflil 
L , 4-[2-[5-[3-(3-^ P P 7x/*v)7- U /]-2-> 
^;U-6,7-5/tKPtf»JK[2 f 3-d]e«J5i/>-8(5H)- 

SK«b^* 161)(188mg)£7^U77X£LT» 

, H-NMR(200MHz,CDCI 3 ) 5 1.14(3H,t,J=7.3Hz), 
1.91-1.97(lH,m), 2.08-2.1 7(1 H,m), 2.45(3H, 
s), 2.52(4H,t,J=5.0Hz), 2.59(2H,t,J=6.6Hz), 3.2 
0-3.57(8H,m), 3.74-3.93(3H,m), 4.40(1 H,br), 4. 
50(lH,br), 6.33-6.47(3H,m), 6.91(lH,ddd,J=8.1, 
2.2,1.1Hz), 7.00-7.09(2H,m), 7.16(lH,t,J=8.6H 
z), 7.24(1 H,t,J=7.9Hz), 8.02(lH,s). 

IR(ICBr)1601, 1557,1539,1489,1472,1431, 1256,1 
223,1150cm' 1 . 

[0187] 

mmm 162 

(it£M 162 ©Sift) 

4-[2-(2-^;U-5-^V-6,7-vtKPt°'JK[2,3-d] 
t°U5v>-8(5H)--f;U)x^;u].i-e^^v>*;u 
^>Kt-^^(5.05g, 13.4mmol). 3-(3-^PP? 
i/*S/)7-U>(8.86g)ai;p-h;UX>X;U7t%> 
K-7Kftl^(256mg)^h;UX>(75ml)lC?l^^ 

S^ttS 125 deg C -C 24 B#|B«#Lfc 0 

SlS;I^^lcp^x^;u(500mi)^in^fc^. 

fifPK»**-fh'J^A*»j«(75ml). 7K(75m 
l)»tfffi«fi**(50ml)-e&»Lfco 



»«*«ET, SSL, »St***-/-JK75ml) 

v7/MJtKP/ts0^h l J r !7A(1.69g)&i;K 
K(2.8ml)^iP^fc 0 

&(S££«b£«ET. SAIL. ftlfcx^KSOO 

mi)**p*fc«. 1 aje*BWb±hu^A**a 

(100ml x 3), 7K(100ml)&t;i&ft:feJfi7K(75ml) 



2003-11-11 

ml ). 

mixture 1.5 hours was agitated with room temperature . 

Including methanol (0.20 ml ), 10 min it agitated. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane : ethylacetate =2:1*1:1*1 :2*ethylacetate ), 4 - 
[2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
ethyl ] -N- ethyl -1- piperazine carboxamide it acquired 
(compound 161 ) (188 mg ) as amorphous . 

<sup>K/sup>H-rimr (200 MHz , CDCKsub>3</sub> );de 
1.14(3 H, t, J=7.3Hz), 1.91 - 1.97(1 H, m), 2.08 - 2.17 (1 H, 
m ), 2.45 (3 H, s ), 2.52(4 H, t, J=5.0Hz ), 2.59 (2 H, t, 
J=6.6Hz ), 3.20 - 3.57 (8 H, m ), 3.74 - 3.93 (3 H, m ), 4.40 (1 
H, br ), 4.50 (1 H, br ), 6.33 -6.47 (3 H, m ), 6.91 (1 H, ddd, 
J=8.1, 2.2, 1.1 Hz ), 7.00 - 7.09 (2 H, m ), 7.16 (1 H, t, 
J=8.6Hz ), 7.24 (1 H, t, J=7.9Hz ), 8.02 (1 H, s ). 

IR(KBr) 1601, 1557, 1539, 1489, 1472, 1431, 1256, 1223 
and 1 150 cm <sup>-l</sup>. 

[0187] 

Working Example 1 62 
(Production of compound 162 ) 

4 - [2 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) ethyl ] - 1 -piperazine carboxylic 
acid t-butyl (5.05 g, 13.4mmol ), 3 - (3 -chlorophenoxy ) 
aniline (8.86 g ) and p-toluenesulfonic acid acid monohydrate 
(256 mg ) was mixedto toluene (75 ml ). 

mixture 24 hours was agitated with 125 deg C. 

After adding ethylacetate (500 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (75 ml ), 
thewater (75 ml ) and you washed with saturated saline (50 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (75 ml ). 

cyano tri hydro sodium borate (1 .69 g ) and acetic acid (2.8 
ml ) was added. 

mixture 1 hour was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (500 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (100 ml X 3 ), water (100 ml ) and 
it washed with saturated saline (75 ml ). 
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ft»x^;U:X^r/-;i/=20:l)-C««L,4-[2-[5- 
[3-(3-<7PP^xy^rV)T-'Jy]-2-^;L,-6,7-V 

tKPt 0, JK[2,3-d]t o, J5v>-8(5H)--r;u]x^;i,] 
-i-t 0 ^v>*;u7t?>S£ t-?*;mb£tt 162) 

(5.71g)S7^U^rX<tLT»fco 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:l*ethylacetate :ethanol =20:1 ), 4 - [2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] ethyl ] - 1 -piperazine 
carboxylic acid t-butyl it acquired (compound 162 ) (5.71 g ) 
as amorphous . 



5c*#*rfil C3iH 39 ClN 6 O3-0. 
5H 2 Oi:LT 



elemental analysis values C<sub>31 

</sub>H<sub>39</sub>ClN<sub>6</sub>O<sub>3</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.31;H,6.85;N,14.29. 

Found:C,63.06;H,6.93;N,14.26. 

1 H-NMR(200MHz,CDCl 3 ) 5 1.46(9H,s), 1.93-2. 
12(2H,m), 2.46(3H,s), 2.48(4H,t,J=5.2Hz), 2.58 
(2H,t,J=6.6Hz), 3.39(4H,t,J=5.2Hz), 3.36-3.57(2 
H,m) s 3.68-3.91(3H,m), 4.51(lH,br), 6.33-6.46 
(3H,m), 6.91(lH,ddd,J=8.3,2.4,1.0Hz), 7.00-7.0 
8(2H,m), 7.16(lH,t,J=8.6Hz), 7.24(1 H,t,J=8.1H 
z), 8.03(lH,s). 

IR(KBr) 1699, 1593, 1557, 1520, 1472, 1427, 1248,1 
225,1173,1148cm' 1 . 

[0188] 

mmm 163 

(it^ty 163 ©Slit) 

N-tS-p^-T-b^^U-i-tf^S/— ;i/)X^-;U]-2- 
y^JU-5 > 6 f 7 > 8--Th5tKPeUK[2,3^d]eU5S?> 
-5->fJl/]-N-[3-(3-^PP7iy+ypi-^]75 
>(143mg. 0.27mmol)£ DMF(2.5ml)(Z;§fg£ 
1*.7K**b^hU^A(60°/c:24mg)$ 0 deg C V 

0 deg C V 10 »H«#Lfc 0 

JHb7-fe^;u(44//i)*o deg cringe 

x5ry-;u(2.0ml)SJniL, MSTr 30 »ffl«»L 

fco 

SJSffi^**, MET, XfgU ft»x^U(50 
ml)£flnx.fco 

S^«B*ffilPftll**+hU^A*jS5a(20m 
l),*(20ml)ai;iW***(20inl)'C*#Lfc o 



Calcd:C, 63.31 ;H,6.85;N, 14.29. 
Found:C, 63.06;H, 6.93;N, 14.26. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.46 (9 H, s ), 1.93 - 2.12 (2 H, m ), 2.46 (3 H, s ), 2.48 (4 H, 
t, J=5.2Hz ), 2.58 (2 H, t, J=6.6Hz ), 3.39(4 H, t, J=5.2Hz ), 
3.36 - 3.57 (2 H, m ), 3.68 - 3.91 (3 H, m ), 4.51 (1 H, br ), 
6.33 - 6.46 (3 H, m ), 6.91 (1 H, ddd, J=8.3, 2.4, 1.0Hz ),7.00 
- 7.08 (2 H, m ), 7.16 (1 H, t, J=8.6Hz ), 7.24 (1 H, t, 
J=8.1Hz), 8.03(1 H,s). 

IR(KBr) 1699, 1593, 1557, 1520, 1472, 1427, 1248, 1225, 
1 173 and 1 148 cm <sup>-K/sup>. 

[0188] 

Working Example 1 63 
(Production of compound 1 63 ) 

N- [8 - [2 - (4 -acetyl -1- piperazinyl ) ethyl ] - 2 -methyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] -N- 
melting [3 - (3 -chlorophenoxy ) phenyl ] amine (143 mg , 
0.27mmol ) in DMF (2.5 ml ), it added sodium hydride (60%: 
24 mg ) with 0 deg C. 

mixture 1 0 min was agitated with 0 deg C. 

acetyl bromide (44;mu 1 ) was added with 0 deg C. 

mixture 3 -day period was agitated with room temperature . 

Including ethanol (2.0 ml ), 30 min it agitated with room 
temperature . 

reaction mixture was concentrated, under vacuum , 
ethylacetate (50 ml ) was added. 

mixture saturated sodium bicarbonate * aqueous solution (20 
ml ), water (20 ml ) and was washed with the saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
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SU N-[8-[2-(4-7-fe^;U-l-t°^^v-;U)X 

^^]-2-^^-5 5 6,7,8-xh^tKPt 0| JK[2,3- 
d]t°'J£v>-5--<;U]-N-[3-(3-^aP7xy^rv) 
7x-^]7-fehT^KOb^^I 163)(133mg)£7 r 



=l:2*ethylacetate :ethanol =20:1 ), N- [8 - [2 - (4 -acetyl -1- 
piperazinyl ) ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ] -N- it acquired [3 - (3 
-chlorophenoxy ) phenyl ] acetamide (compound 163 ) (133 
mg ) as amorphous . 



TtmftmU C 3 oH 35 ClN 
6 0 3 -H 2 0<!:LT 



Calcd:C,62.01;H,6.42;N,14.46. 

Found:C,61.88;H,6.43;N,14.18. 

1 H-NMR(300MHz,CDCl 3 )(5 1.81-1.94(2H,m), 
1.94(3H,s), 2.08(3H,s), 2.43(3H,s) 3 2.43-2.51(6 
H,m), 3.14-3.26(lH,m), 3.38-3.56(6H,m), 3.76- 
3.90(lH,m), 5.91(lH,t,J=6.8Hz), 6.72(lH,s), 6. 
80-6.84(2H,m), 6.91-7.00(2H,m), 7.10-7.15(1H, 
m), 7.23-7.34(2H,m), 7.98(lH,s). 



elemental analysis values 

C<sub>30</sub>H<sub>35</sub>ClN<sub>6</sub>O<sub>3</sub>*H<sub>2</sub>O 
doing 

Calcd:C, 62.01 ;H, 6.42;N, 14.46. 



Found:C, 61.88;H, 6.43;N, 14.18. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.81 - 1.94 (2 H, m ), 1.94 (3 H, s ), 2.08 (3 H, s ), 2.43 (3 H, 
s ), 2.43 - 2.51(6 H, m ), 3.14 - 3.26 (1 H, m ), 3.38 - 3.56 (6 
H, m ), 3.76 - 3.90 (1 H, m ), 5.91 (1 H, t, J=6.8Hz ), 6.72 (1 
H, s ),6.80 - 6.84 (2 H, m ), 6.91 - 7.00 (2 H, m ), 7.10 - 7.15 
(1 H, m ), 7.23 - 7.34 (2 H, m ), 7.98(1 H, s ). 



IR 

(KBr)l,653,159,3 
1553, 1472, 1429, 
<sup>-l</sup> 



IR(KBr) 1653, 1593, 1553, 147 
2,1429,1360,1304,1271,125 
0,1219,999,920,731cm' 1 . 

[0189] 

mmm m 

(it&ty 164 (Digit) 

N-[3-(3-^Pa7i/*vpi-il/]-2->f;b-8-[2 

-(i-t°^^v-;U)x^;u>5,6,7,8-^h^b:KPt 0 
l JK[2,3-d]t°U=v>-5-75>4^^(368mg)$ 
THF(10ml)IZ^;S^ s m^ , J^A(610mg)^ 

m^^m^v io ftmmnLtzo 

v>-f^^^PUK(108mg)^AD^fc o 

m^m^EiV i.5 mmmnLtzo 

x^y-;u(i.0ml)^ip^/c^, MET. ;t^U 
it^X^;U(75ml)^P^fco 

;I^^1^7K(30ml)&i;t&fPft^*(20ml)-e^ 

A^P7h^^-(^Stt:-N+tH>:P^X 
^;L,=l:l)TrllSL,N-[3-(3-<7PP7x/+v) 
7i-^]-2-^fjl/-8-[2-[4-[(E)-3-7i-i^2- 
^P^y^ib]-l-tX7v;zj|,]Xfil,]-5,6 } 7,8- 
xh^tKPt°'JK[2,3-d]t 0 'JSv>-5-75>(ib 



1 5,53 1 ,472, 1 42,9 1 3,60 1 ,304, 1 27, 1 1 2,50 1 ,2 1 9,999,920,73 1 , 1 593, 
1360, 1304, 1271, 1250, 1219, 999, 920 and 731 cm 

[0189] 

Working Example 1 64 
(Production of compound 1 64 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspensiondesignating [2 and 3 -d ] pyrimidine -5-amine 
4acetate (368 mg ) as THF (10 ml ), it added potassium 
carbonate (610 mg ). 

mixture 10 min was agitated with room temperature . 

cinnamoyl chloride (108 mg ) was added. 

mixture 1.5 hours was agitated with room temperature . 

After adding ethanol (1.0 ml ), under vacuum , it 
concentrated, added the ethylacetate (75 ml ). 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1 : 1 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
[4 - [ (E ) - 3 -phenyl -2- propenoyl ] - 1 -piperazinyl ] ethyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -5-amine (compound 164 ) (263 mg ) as amorphous . 
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■H-NMROOOMH^CDCls) S 1.90-1. 98(1 H,m), 
2.07-2.17(lH,m), 2.47(3H,s), 2.56-2.65(6H,m), 
3.37-3.41(lH,m), 3.49-3.88(8H,m), 4.51(lH,br 
s), 6.34(1 H,t,J-2.1Hz), 6.38(1 H,dd,J=8.0,1.4H 
z), 6.45(lH,dd,J=8.0,1.7Hz), 6.87(lH,d,J=15.6 
Hz), 6.92(1 H,ddd,J=8. 1,2. 1,0.8Hz), 7.01(lH,t,J 
=2.3Hz), 7.06(lH 9 ddd,J=8.1,2.0,0.8Hz), 7.16(1 
H,t,J=8.1Hz), 7.24(lH,t,J=7.8Hz), 7.35-7.41(3 

H, m), 7.51-7.54(2H,m), 7.67(1 H,d,J=l 5. 6Hz), 
8.04(1 H,s). 

IR(KBr)1645,1595,1557,1514,1489,1472,143 

I, 1223,1148,999,764,733cm' 1 . 



[0190] 

at^m 165 <pmm) 

N.[3-(3-^PP7iy+ypi-^]-2^f;i/-8-[2 
Kl-t 0/ ^^V-^)^^U]-5,6,7,8-^h7tKPt° 
'JK[2,3-d]t 0, J^V>-5-T^>4ig^^(347mg)^ 
*(6.0ml)at; THF(6.0ml)lC»»$-&. UMM 
^A(576mg)£Jjnx.fc 0 

^PP^Kx^;U(80|il)S0 deg Ctft^fco 

Sfttt*Sffl-e l RIHiai*Lfco 

x$y-;U(l.0ml)£iina.. 10 #IHSM*Lfc« 

£J£;S£»*. MET. SAL. pg£x^;u(75 
ml)^iPx/r 0 

5S£tt£*(30ml)&t/ffifnfttt*(20ml)-eife 

A^P"7h^7-f-(*»tt:^*-9->:»l»x 
T;U=1 : 1 )"C«K L . 4-[2-[5-[3-(3-^ PP7i/ 
^v)7-'jy]-2->T;U-6,7-vtKPt 0 «JK[2,3- 
d]t°USv>-8(5HM;U]X^;U]-l-t°^v> 
*;U7|?>»x^;u«b^«!l 165)(263mg)£*>f 

1 H-NMR(300MHz,CDCl 3 ) 8 1 .26(3H,t,J-7. 1 Hz), 
1.88-1.96(lH,m), 2.05-2. 13(lH,m), 2.46(3H, 
s), 2.50(4H,br), 2.59(2H,t,J=6.6Hz), 3.35-3.55 
(6H,m), 3.67-3.89(3H,m), 4.13(2H,q,J=7.1Hz), 
4.50(lH,brs), 6.33-6.38(2H,m), 6.44(1 H,dd,J=7. 
8,2.1Hz), 6.91(lH,dd,J=8.2,2.7Hz), 7.01(lH,t,J 
=1.8Hz), 7.06(lH,dt,J=8.1,1.0Hz), 7.16(lH,t,J= 
8.1Hz), 7.24(1 H,t,J=7.8Hz), 8.03(1 H,s). 

I R(KBr) 1 696, 1 593, 1 557, 1 472, 143 1 , 1 246, 1 225, 1 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.90- 1.98(1 H,m), 2.07 -2.17(1 H,m),2.47 (3 H, s ), 
2.56 - 2.65 (6 H, m ),3.37 - 3.41 (1 H, m ), 3.49 - 3.88 (8 H, 
m ), 4.51 (1 H, brs ), 6.34 (1 H, t, J=2.1Hz ), 6.38 (1 H, dd, 
J=8.0, 1.4Hz ), 6.45 (1 H, dd, J=8.0, 1.7Hz ),6.87 (1 H, d, 
J=15.6Hz ), 6.92(1 H, ddd, J=8. 1, 2.1, 0.8Hz ), 7.01 (1 H, t, 
J-2.3Hz ), 7.06 (1 H, ddd, J=8.1, 2.0, 0.8Hz ), 7.16 (1 H, t, 
J=8.1Hz), 7.24(1 H, t, J=7.8Hz ), 7.35 - 7.41 (3 H,m),7.51 - 
7.54 (2 H, m ), 7.67 (1 H, d, J=15.6Hz ), 8.04 (1 H, s ). 

IR (KBr ) 

164,515,951,557,151,414,891,472,143,112,231,148,999,764,733 
cm <sup>-l</sup>. 

[0190] 

Working Example 165 
(Production of compound 165 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(6.0 ml ) andmelting [2 and 3 -d ] pyrimidine -5 -amine 
4acetate (347 mg ) in THF (6.0 ml ), it added potassium 
carbonate (576 mg ). 

ethyl chloroformate (80;mu 1 ) was added with 0 deg C. 

mixture 1 hour was agitated with room temperature . 

Including ethanol (1.0 ml ), 10 min it agitated. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (75 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1 : 1 ), 4 - [2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
ethyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 1 65 ) (263 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.26(3 H, t, J=7.1Hz), 1.88 - 1.96(1 H, m ), 2.05 - 2.13 (1 H, 
m ), 2.46 (3 H, s ), 2.50(4 H, br ), 2.59 (2 H, t, J=6.6Hz ), 3.35 
- 3.55 (6 H, m ), 3.67 - 3.89 (3 H, m ), 4.13 (2 H, q, J=7.1Hz ), 
4.50 (1 H, brs ), 6.33 -6.38 (2 H, m ), 6.44 (1 H, dd, J=7.8, 
2.1Hz), 6.91 (1 H, dd, J=8.2, 2.7Hz ), 7.01 (1 H, t, J=1.8Hz), 
7.06(1 H,dt,J-8.1, 1.0Hz), 7.16(1 H, t, J=8.1Hz ), 7.24 (1 
H, t, J=7.8Hz ), 8.03(1 H, s ). 

IR (KBr ) 1696, 1593, 1557, 1472, 1431, 1246, 1225 and 
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150cm" 1 . 
[0191] 
H»l 166 

166 ©»J6) 

N-[3-(3-<7 P P v)7x " /U]-2-^U-8-[2 

-(l-tf'<7i/-^)l^JU]-5 s 6 > 7,8--Th7tKPe 
l JK[2,3-d]t°'J^V>-5-7 7 5> 4 J£l£i£(368mg), 
4-^PP$/>^-S;U»(129mg), «K*'J f 5A(66 
7mg), WSC(247mg)&i; l-fcKP*V-lH-<<> 
% yhU77— ^U— *?Pl*l(197mg)$ DMF(12ml) 

izm^it. n&v 12 EiaatttLfco 

ml)$inx.fcflL 7K(50ml x 2)fttf tt»:fctt*(3 
0ml)-C*»Lfc. 

7KJi*ftllx^;u(30inl)-ettULfco 

A^P-7h^^-f-(**tt:^*^>:ft»X 
^;U=2: 1 — 1 : 1 — 1 :2)Tif§!!U N-[3-(3-£ P P 
7xy+vpxz;b]-8-[2-[4-[(E)-3-(4^PP7 

x-;u)-2-^p^y^;u]-Kt 0 ^v^;u]x^ 

;U]-2-^;U-5 5 6,7,8-^h^tKPt 0, JK[2 5 3-d] 
tf , JSi?>-5-7S>(<bra' ! Kg 1 66)(285mg)£7^E 



1 150 cm <sup>-l</sup>. 
[0191] 

Working Example 166 
(Production of compound 1 66 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (368 mg ), 4-chloro 
cinnamyl acid (129 mg ), potassium carbonate (667 mg ), 
mixing WSC (247 mg ) and 1 -hydroxy -lH-benzotriazole 
monohydrate (197 mg ) to DMF (12 ml ), 12 hours it agitated 
with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml X 2 ) and it washed with 
saturated saline (30 ml ). 

water layer was extracted with ethylacetate (30 ml ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane rethylacetate 
=2:1*1:1*1:2 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 - [4 
- [ (E ) - 3 - (4 -chlorophenyl ) - 2 -propenoyl ] - 1 -piperazinyl ] 
ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 
3 -d ] pyrimidine -5-amine (compound 166 ) (285 mg ) as 
amorphous . 



elemental analysis values 

C<sub>35</sub>H<sub>36</sub>CKsub>2</sub>N<sub>6</sub>0<sub>2<ysub>*1.5H<sub>2</sub>0 
doing 



7L M 
# «f 
fit C 35 
H 36 C1 2 
N 6 0 2 - 
1 .5H 2 
O tL 
X 

Calcd:C,62.68;H,5.86;N,12.53. 

Found:C,62.89;H,6. 1 5;N,12. 1 7. ! H-NMR(300MH 
z,CDCl 3 ) 5 1.90- 1.97(1 H,m), 2.05-2.14(lH,m), 
2.46(3H,s), 2.58-2.65(6H,m), 3.36-3.40(lH,m), 

3.49-3.90(8H,m), 4.51(lH,brs), 6.336-6.343(1 
H,m), 6.38(1 H,d,J=7.8Hz), 6.44(1 H,d,J=7.8Hz), 

6.84(lH,d,J=15.3Hz), 6.91(lH,dd,J=8.1,2.4H 
z), 7.00(1 H,t,J=2.0Hz), 7.05(lH,d,J=7.5Hz), 7. 
16(lH,t 9 J=8.3Hz), 7.24(1 H,t,J=7.8Hz), 7.35(2H, 
d,J=8.4Hz), 7.45(2H,d,J=8.7Hz), 7.62(1 H,d,J=l 
5.6Hz), 8.04(1 H,s). 

IR(KBr)1645,1593,1557,1510,1491, 1472,1431,1 
223,1 148,733cm' 1 . 



Calcd:C,62.68;H,5.86;N, 12.53. 

Found:C, 62.89;H, 6.15;N, 12.17.<sup>K/sup>H-nmr (300 
MHz , CDCl<sub>3</sub> );de 1.90 - 1.97 (1 H, m ), 2.05 - 
2.14 (1 H, m ), 2.46 (3 H, s ), 2.58 - 2.65 (6 H, m ),3.36 - 3.40 
(1 H, m ), 3.49 - 3.90 (8 H, m ), 4.51 (1 H, brs ), 6.336 - 6.343 
(1 H, m ), 6.38 (1 H, d, J=7.8Hz ),6.44 (1 H, d, J=7.8Hz ), 
6.84(1 H, d, J=15.3Hz), 6.91 (1 H, dd, J=8.1, 2.4Hz ), 7.00 
(1 H, t, J-2.0Hz ), 7.05 (1 H, d, J=7.5Hz ), 7.16 (1 H, t, 
J=8.3Hz ), 7.24 (1 H, t, J=7.8Hz ), 7.35(2 H, d, J=8.4Hz ), 
7.45 (2 H, d, J=8.7Hz ), 7.62 (1 H, d, J=15.6Hz ), 8.04 (1 H, 
s). 

IR(KBr) 

164,515,931,557,151,014,911,472,143,112,231,148,733 cm 
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[0192] 

4-[2-[5>[3-(3-^PP^xy^-v)T~«jy]-2^^;U 

g. 4.45mmol)£Pl§X5 1 ;K22ml)[C^?2l+ s 4 
*l^i^M^XT i /U(22ml)^i)n^/r 0 

;i*«B*saT? 14 msmnuzo 

#fttL/r^ B s B ^;l^L,^L,N-[3-(3-<7PP 
7xy+ypi-J[/]-2^fJl/-8-[2-(l-tX7y- 

V>-5-T5> 4 3 7KWSl(<b£«B 167)(2. 

87g)**ltfeHf*i:Lr»fco 

7C*»*ffit C 26 H 3 ,C1N 6 0-4HC1-3H 2 0 <tLT 



Calcd:C,46.00;H,6.09;N,12.38. 
Found:C,45.71;H,6.04;N, 12.28. 
[0193] 
HJSfl] 168 

N-[843-(4-74zf L ;U-l~t°^^vx;U)^'Pt 0 ;U]-2 
-^;U-5,6 > 7,8--Th7tKPeUK[2,3-d]tfUSS/ 
>-W;i/]-N-[3-(3^PP7x/*i/)7i-JI/]7 
S>(125mg,0.23mmol)^h;UX>(5.0ml)IC;§jS 
£"t*\ ft*ft»(0.22ml)£/l];Lfco 

125 deg C-C60l*H«#Lfco 

SJS;g^^(cfF^x5 L ;U(50ml)^Px.fco 

1), *(2QmI)ii;fifP*tt*(20inl)-eft»Lfc. 



^;U=1 :3-KSif/l,)-eiSL, N-[8-[3-(4- 
7tf^-l-t°^7y-^)^Pt°il,]-2-/f^- 
5 > 6,7 f 8--rh7tKPtf , jK[23-d]tf , J5??>-5--f 
>U]-N-[3-(3--j7P P^xy^rv)-7xx;u]7irh 
75K«b^«B 168)(110mg)^-f;UtLT» 

1 H-NMR(200MHz,CDCl 3 ) 5 1 .69(2H 5 quintet,J= 
7.2Hz), 1.79-2.01(2H,m), 1.94(3H,s), 2.08(3H, 



<sup>-K/sup>. 
[0192] 

Working Example 1 67 
(Production of compound 167 ) 

4 - [2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
ethyl ] - 1 -piperazine carboxylic acid t-butyl melting (2.58 g, 
4.45mmol ) in ethylacetate (22 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (22 ml ). 

mixture 1 4 hours was agitated with room temperature . 

It filtered crystal which it precipitated, dried, N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2-methyl -8- [2 - (1 -piperazinyl ) 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine 4acetate trihydrate (compound 167 ) 
(2.87 g ) as the pale yellow solid . 

elemental analysis values C<sub>26</sub>H<sub>3 1 
</sub>ClN<sub>6</sub>0*4HCl *3H<sub>2</sub>0 doing 

Calcd:C, 46.00;H, 6.09;N, 12.38. 

FoundiC, 45.71 ;H, 6.04;N, 12.28. 

[0193] 

Working Example 1 68 
(Production of compound 168 ) 

N- [8 - [3 - (4 -acetyl -1- piperazinyl ) propyl ] - 2 -methyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] -N- 
melting [3 - (3 -chlorophenoxy ) phenyl ] amine (125 mg , 
0.23mmol ) in toluene (5.0 ml ), it added acetic anhydride 
(0.22 ml ). 

mixture 60 hours was agitated with 125 deg C. 

ethylacetate (50 ml ) was added to reaction mixture . 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (20 ml ), water (20 ml ) and was washed 
with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1 :3 *ethylacetate ), N- [8 - [3 - (4 -acetyl -1- piperazinyl ) 
propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] acetamide (compound 168 ) (1 10 mg ) as oyl . 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.69 (2 H, quintet, J=7.2Hz ), 1.79 - 2.01 (2 H, m), 1.94 (3 H, 
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s), 2.26-2.41(6H,m), 2.43(3H,s), 3.10-3.21(1H, 
m), 3.36-3.53(4H,m), 3.58-3. 72(3H,m), 5.90(1 
H,dd,J=8.4,5.2Hz), 6.71(lH,t-like), 6.79-6.84(2 
H,m), 6.93(lH,t,J=2.1Hz), 6.98(1 H,ddd,J=8.4,2. 
4,1.0Hz), 7.12(lH,ddd,J=8.0,2.1,1.0Hz), 7.28(1 
H,t,J=8.1Hz), 7.30(1 H,t,J=8.1 Hz), 7.98(lH,s). 

IR(KBr)1653,1593,1553,1485,1472,1427,1373,l 
306,1271,1221cm- 1 . 

[0194] 

HJS^J 169 

4-[3-[5-[[3-(3-^PP7iy*S/pi=;U]-fSy]-2 
JU-6,7-v t KP t° U K[2,3-d] tT'J 5 v>-8(5H) 

.^;u]^pt 0 ;u]-i-t°^^v>*>U7K>^ t -7? 

.80g. 3.04mmol)$>^y-^K30ml)lC^fl¥ 

v7yh'JtKP7t>^^h»J^A(0.38g)Si;P 
K(1.0ml)S*PiLfco 

»*tt*Satf 12 Btfc1if #Lfc 0 
(75ml) % *(75ml)ai;i&«lftffi7K(50ml)T?it» 

^P7h{f57-f— (-N*-y->:IH|x^JU=l:3— 
WKx^;U:X^y-jb=20:l)TrHSL.4-[3-[5- 
[3-(3-^PP^xy^ri/)7xijy]-2-^;U-6 s 7-v 
tKPt 0, jK[2,3-d]t°U^v>-8(5H)--r;U]^Pt° 

;u]-i-t°^v>*^>l£ t-^;u(<t*» 16 

9)0 .39g)^7 7: E;U7rX<t Ltffco 



s ), 2.08 (3 H, s ), 2.26 - 2.41(6 H, m ), 2.43 (3 H, s ), 3.10 - 
3.21 (1 H, m ), 3.36 - 3.53 (4 H, m ), 3.58 - 3.72 (3 H, m ), 
5.90 (1 H, dd, J-8.4, 5.2Hz ),6.71 (1 H, t-like ), 6.79 - 6.84 (2 

H, m ), 6.93 (1 H, t, J=2.1Hz ), 6.98 (1 H, ddd, J=8.4, 2.4, 

I. 0Hz ), 7.12(1 H, ddd, J=8.0,2.1, 1.0Hz ), 7.28(1 H, t, 
J=8.1Hz), 7.30(1 H,t, J=8.1Hz),7.98(l H, s ). 

IR(KBr) 1653, 1593, 1553, 1485, 1472, 1427, 1373, 1306, 
1271 and 1221 cm<sup>-K/sup>. 

[0194] 

Working Example 1 69 
(Production of compound 1 69 ) 

4 - [3 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] propyl ] - 1 -piperazine carboxylic acid t-butyl (1.80 
g, 3.04mmol ) was melted in methanol (30 ml ). 

cyano tri hydro sodium borate (0.38 g ) and acetic acid (1 .0 
ml ) was added. 

mixture 12 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (75 ml ), water (75 ml ) and it 
washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:3 *ethylacetate rethanol =20:1 ), 4 - [3 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] propyl ] - 1 -piperazine 
carboxylic acid t-butyl it acquired (compound 169 ) (1.39 g ) 
as amorphous . 



5c*»*ffit C 32 H 4 iClN 
6 0 3 -H 2 0<tl/C 

Calcd:C,62.89;H,7.09;N,13.75. 



elemental analysis values 

C<sub>32</sub>H<sub>4K/sub>ClN<sub>6</sub>0<sub>3</sub>*H<sub>2</sub>0 
doing 



Found:C,62.62;H,7.19;N,13.61. 

1 H-NMR(200MHz,CDCl 3 ) 8 1 .46(9H,s), 1 .74-2. 
14(4H,m), 2.38-2.43(6H,m), 2.46(3H,s), 3.32- 
3.54(2H,m), 3.44(4H,t,J=5.1Hz), 3.67(2H,t,J=7. 
3Hz), 3.77(1 H,d,J=6.6Hz), 4.48(1 H,q-like), 6.3 
2-6.47(3H,m), 6.91(lH,ddd,J=8.3,2.3,1.0Hz), 7. 
01(1 H,t,J=2.0Hz), 7.06(1 H,ddd,J=7.8, 1 .9,0.9H 
z), 7.16(lH,t,J=8.4Hz), 7.24(1 H,t,J=8.3Hz), 8.0 
2(1 H,s). 

lR(KBr)1694,1593,1557,1472,1427,1223,1150c 



Calcd:C, 62.89;H, 7.09;N, 13.75. 
Found:C, 62.62;H, 7.19;N, 13.61. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .46 (9 H, s ), 1 .74 - 2. 14 (4 H, m ), 2.38 - 2.43 (6 H, m ), 
2.46 (3 H, s ), 3.32 -3.54 (2 H, m ), 3.44 (4 H, t, J=5.1Hz ), 
3.67 (2 H, t, J=7.3Hz ), 3.77 (1 H, d, J=6.6Hz ), 4.48 (1 H, 
q-like ), 6.32 - 6.47 (3 H, m ), 6.91 (1 H, ddd, J=8.3, 2.3, 
1.0Hz),7.01 (1 H,t, J=2.0Hz ), 7.06(1 H, ddd, J=7.8, 1.9, 
0.9Hz ), 7.16 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.3Hz ), 8.02 
(1 H,s). 

IR(KBr) 1694, 1593, 1557, 1472, 1427, 1223 and 1150 cm 
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m . 
[0195] 

mmm no 

(ft**170 0)«Jfc) 

N-[3-(3-^PP7xy*5/px— ;U]-2-^;U-8-[2 
-(l-t°^7V-^)X5 1 ^]-5 5 6,7 J 8-^K7tKPt 0 
■J K[2,3-d] tf'JS v>-5-75> 4 tt»*(299ing)* 
THF(10ml)[CS?S£#.j^rtU^A(469rng)£ 

in*.fco 

** % sWfc=-tWU U K(76 /i l)*ftl7Lfco 

«*«*SS-e 15.5 B#raif #Lfc Q 

Sf5S^«a$ * MET, XffiU W»x*A,(io 
0ml)£fl0*_fe o 

a*ft**(30ml)fti;ifc*P4tt*(20ml)'eft 

5^=1:1 o^-e^*it>:S8if;i/=i:3-^ 

B»X^;U:^y-jU=10:l)-e«ISlL.N-[3- 

(3-^pp7xy*S/px— ^ui^-y^^u-s-p-^ 
-(>fji/x;^-^)-i-tf^T/-^]xf;i/]- 

5 } 6J ) 8-xh7tKPt° I JK[2,3-d]t 0, J5v>-5-T 
£>(lb£-^ 170)(119mg)^y^E;i/^7X(tLT 



<sup>-l</sup>. 
[0195] 

Working Example 1 70 
(Production of compound 1 70 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspensiondesignating [2 and 3 -d ] pyrimidine -5-amine 
4acetate (299 mg ) as THF (10 ml ), it added potassium 
carbonate (469 mg ). 

mixture 5 min was agitated with room temperature . 

methane sulfonyl chloride (76;mu 1 ) was added. 

mixture 15.5 hours was agitated with room temperature . 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane rethylacetate 
=l:one it is, with hexane rethylacetate =1:3 
*ethylacetate :methanol =10:1 ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -8- [2 - [4 - (methyl sulfonyl ) - 1 
-piperazinyl ] ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 170 ) 
(1 19 mg ) as amorphous . 



5c*$MJfffiC 27 H3 
3 ClN 6 O 3 S-0.75H 2 
OtLX 



elemental analysis values 

C<sub>27</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>3</sub>S*0.75H<sub>2</sub>O 
doing 



Calcd:C,56.83;H,6.09;N,14.73. 

Found:C,56.80;H,6.21;N,14.45. 

l H-NMR(300MHz,CDCl 3 ) d 1.89-1. 97(1 H,m), 
2.05-2.1 3(1 H,m), 2.46(3H,s), 2.64(2H,t,J=6.6H 
z), 2.66(4H,t,J=4.8Hz), 2.77(3H,s), 3.21(4H,t,J 
=4.8Hz), 3.34-3.39(lH,m), 3.47-3.54(lH,m), 3. 
73-3.86(3H,m), 4.51(lH,br), 6.33(lH,t,J=2.3H 
z), 6.38(lH,dd,J=8.1,1.5Hz), 6.44(1 H,dd,J=8.1, 
1.5Hz), 6.92(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(1H, 
t,J=2.1Hz), 7.06(1 H,ddd,J=8.0,2.0, 1.1 Hz), 7.16 
(lH,t,J=8.1Hz), 7.25(1 H,t,J=8.1 Hz), 8.05(lH,s). 

IR(KBr) 1 593, 1 557, 1 5 1 4, 1 489, 1 472, 1 429, 1 3 
43,1327,1223,1161,963,779cm" 1 . 

[0196] 



Calcd:C, 56.83;H, 6.09;N, 14.73. 
Found:C, 56.80;H, 6.2 1;N, 14.45. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.89- 1.97(1 H,m), 2.05-2.13(1 H,m),2.46 (3 H, s ), 
2.64 (2 H, t, J=6.6Hz ), 2.66(4 H, t, J=4.8Hz ), 2.77 (3 H, s ), 
3.21 (4 H, t, J=4.8Hz ), 3.34 - 3.39 (1 H, m ), 3.47 - 3.54 (1 H, 
m), 3.73 -3.86 (3 H,m),4.51 (1 H,br),6.33 (1 H, t, 
J=2.3Hz), 6.38(1 H, dd, J=8.1, 1.5Hz), 6.44(1 H,dd, J=8.1, 
1.5Hz ), 6.92 (1 H, ddd, J=8.2, 2.3, 1.0Hz ), 7.01 (1 H, t, 
J=2.1Hz), 7.06(1 H, ddd, J=8.0, 2.0, 1.1Hz ), 7.16(1 H, t, 
J=8.1 Hz), 7.25(1 H, t,J=8.1Hz), 8.05(1 H, s ). 

1R (KBr ) 

1,593,155,715,141,489,147,214,291,343,132,712,231,161,963,779 
cm <sup>-K/sup>. 

[0196] 
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(it^ty 171 <D9L&) 

N-[3-(3-£ □ □ 7iy+v)7i-jl/]-2-^;i/-8-[2 
-(l-t°^v~;U)XT;U]-5 J 6 ? 7,8--rK^tKPt° 
U K[2,3-d]t°USv>-5-7S> 4 Wfi(308mg)£ 
THF(10ml)fcHjBS-fr % KIfc* , J f 5A(483mg)S- 

l-(^PP7'b5 1 JU)tfPUv>(76mg)&l/3^<b 
*h^A(35mg)£iDa.fco 

S^tt^EST? 15 B*|HWC 50 deg C T? 7.5 
MET. XffiU ft»x*jU(io 

0ml)£jD;ifc o 

SS^***(30ml)ai;ffi|Pft*7K(20ml)t?3t 

A^P7h^-(Mtt:^^>:»lx 
^JU-l:l-*l:2)"CfWlL»N-[3-(3-^PP7iy 
*i/)7i-JH-2^f^-8-[2-[4-[2-t*V-2- 

(i.t°P'Jy-;i/)if;i/]-i-t:^7y-;b]xf 
;U]-5 s 6 9 7,8- J fh : 7tKPt 0| JK[2,3-d]tf l J5v>- 
5-75>(1tft!ft 171)(160mg)£7^U7yX<h 
Ltlfco 



Working Example 1 7 1 
(Production of compound 171 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethy! ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspensiondesignating [2 and 3 -d ] pyrimidine -5-amine 
4acetate (308 mg ) as THF (10 ml ), it added potassium 
carbonate (483 mg ). 

mixture 5 min was agitated with room temperature . 

1 - (chloroacetyl ) pyrrolidine (76 mg ) and sodium iodide (35 
mg ) was added. 

mixture with room temperature 15 hours 7.5 hours was 
agitated next with 50 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane .ethylacetate 
=1 : 1 * 1 :2 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- 
[2 - [4 - [2 -oxo -2- (I -pyrrolidinyl ) ethyl ] - 1 -piperazinyl ] 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 
-d ] pyrimidine -5-amine (compound 171 ) (160 mg ) as 
amorphous . 



7C*$Mfftt C32H40 

ClN 7 0 2 -1.25H 2 0<t 
LT 



elemental analysis values 

C<sub>32</sub>H<sub>40</sub>ClN<sub>7</sub>O<sub>2</sub>*1.25H<sub>2</sub>O 
doing 



Calcd:C,62.73;H,6.99;N,16.00. 

Found:C,62.69;H,7.00;N, 15.78. 

, H-NMR(300MHz,CDCl 3 ) 5 1.82-1.99(5H,m), 
2.07-2.13(lH,m), 2.45(3H,s), 2.56-2.61(10H, 
m), 3.10(2H,s), 3.33-3.37(lH,m), 3.44-3.55(5 
H,m), 3.61-3. 70(lH,m), 3.86-3.95(2H,m), 4.50 
(lH,brs), 6.33-6.38(2H,m), 6.45(1 H,dd,J=8. 1,1. 
2Hz), 6.91(lH,ddd,J=8.1,2.1,0.8Hz), 7.01(lH,t,J 
=2.1Hz), 7.06(lH,ddd,J=8.0,1.7,l.lHz), 7.16(1 
H,t,J=8.1Hz), 7.24(1 H,t,J=7.8Hz), 8.02(lH,s). 

I R(KJBr) 1 632, 1 593, 1 557, 1514,1 472, 1 43 1 , 1 333 , 1 
225,1150cm 1 . 

[0197] 

mM®i 172 



CalcdiC, 62.73;H, 6.99;N, 16.00. 
Found:C, 62.69;H, 7.00;N, 15.78. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 - 1.99 (5 H, m ), 2.07 - 2.13 (1 H, m ), 2.45 (3 H, s ), 
2.56 - 2.61 (10 H, m ),3. 10 (2 H, s ), 3.33 - 3.37 (1 H, m ), 
3.44 - 3.55 (5 H, m ), 3.61 - 3.70 (1 H, m ), 3.86 - 3.95(2 H, 
m ), 4.50 (1 H, brs ), 6.33 - 6.38 (2 H, m ), 6.45 (1 H, dd, 
J=8.1, 1.2Hz ), 6.91 (1 H,ddd, J=8.1, 2.1, 0.8Hz ), 7.01 (1 H, 
t, J=2.1Hz), 7.06(1 H, ddd, J=8.0, 1.7, 1.1Hz), 7.16(1 H, t, 
J=8.1Hz ), 7.24 (1 H, t, J=7.8Hz ), 8.02 (1 H, s ). 

IR(KBr) 1632, 1593, 1557, 1514, 1472, 1431, 1333, 1225 
and 1 150 cm <sup>-l</sup>. 

[0197] 

Working Example 1 72 
(Production of compound 1 72 ) 
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N-[3-(3-<pnuyjiy^iy)yjL-)\^]-2-^)^[2 

-(l-t°^i/-^)X5 L ;i/]-5 ) 6 J 7,8-irh : 7tKPtf 
'JK[2,3-d]t°'J5v>-5-75> 4 *Ktt(304mg). 

7^>(0.48ml)$X^y-;U(5.0ml)lr;g^^-!±,9 
0 deg C-ei3B#ra«#Lfc. 

SPSI^Ms SET, ftffiU P^x^;u(io 
0ml)£Jn*_fco 

JE*«[|*7K(30ml)ai;iaW**7K(20inl)-e2t 

^U=l:l^l:2-*»»X^;U)-e*l!|L,N-[3- 
(3-<7PP7x/^rv)"7x-;U]-2-^;U-8-[2-[4 
-[3-^V-3-(l-t°P'Jvx;U)^Pt°;i,]-l-t 0 ^ 
7V/-;U]X^ < /U]-5,6,7,8-^h : 7tKPt 0, JK[2,3 
-d]t°U5^>-5-75>«b^% 172)(237mg)£ 



N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (304 mg ), 1-acryloyl 
pyrrolidine (1 15 mg ) and mixing triethylamine (0.48 ml ) to 
ethanol (5.0 ml ), 13 hours itagitated with 90 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1:1*1 :2*ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - [4 - [3 -oxo -3- (1 -pyrrol idinyl ) propyl ] - 1 
-piperazinyl ] ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 172 ) 
(237 mg ) as amorphous . 



7C*#*HI C33H42CI 
N 7 0 2 "2H 2 0 tLX 



elemental analysis values 

C<sub>33</sub>H<sub>42</sub>ClN<sub>7</sub>0<sub>2</sub>*2H<sub>2</sub>0 
doing 



Calcd:C,61.91;H,7.24;N,15.31. 

Found:C,61.73;H,7.26;N,15.13. 

1 H-NMR(300MHz,CDCl 3 ) S 1 .8 1 -2. 1 1 (6H,m), 
2.45(3H,s), 2.43-2.60(12H,m), 2.75(2H,t,J=7.7 
Hz), 3.39-3.55(6H,m), 3.66-3.70(1 H,m), 3.84- 
3.88(2H,m), 4.49(1 H,brs), 6.34-6.38(2H,m), 6. 
44(lH,d,J=7.5Hz), 6.92(1 H,d,J=8.4Hz), 7.01-7. 
07(2H,m), 7.16(lH,t,J=8.1Hz), 7.24(1 H,t,J=8.1 
Hz), 8.02(lH,s). 

IR(KBr)1593, 1557,1514,1489,1472,1429,1341,1 
223,1150,731cm" 1 . 

[0198] 
Htfifll 173 
(itSty 173 (DUE) 

N-[3-(3--?PP7i/^ypxz;b].2^f^-8-[2 
-(l-t 0 ^7Vx;U)x^;U]-5,6,7,8-iFh : 7tKPt o 
■JK[2,3-d]t 0, J£v>-5-75> 4 *»*(296mg)* 
THF(10ml)IC^^$-ri-. mMM^P A(464mg)£ 

m^mm&v 5 #HHt#Lfco 

4-<7PPK>^-<;i / /7PiJK(63j!il)^0^fco 



Calcd:C,61.91;H, 7.24;N, 15.31 . 
FoundiC, 61.73;H, 7.26;N, 15.13. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.81 - 2.1 1 (6 H, m ), 2.45 (3 H, s ), 2.43 - 2.60 (12 H, m ), 
2.75 (2 H, t, J=7.7Hz ), 3.39 -3.55 (6 H, m ), 3.66 - 3.70 (1 H, 
m ), 3.84 - 3.88 (2 H, m ), 4.49 (1 H, brs ), 6.34 - 6.38 (2 H, 
m ), 6.44(1 H, d, J=7.5Hz ), 6.92 (1 H, d, J=8.4Hz ), 7.01 - 
7.07 (2 H, m ), 7.16 (1 H 5 1, J=8.1Hz ), 7.24 (1 H, t, J=8.1Hz ), 
8.02(1 H, s). 

IR(KBr) 

1 59,3 1 5,57 1 ,5 1 4, 1 48,9 1 4,72 1 ,429, 134,11 2,23 1 , 1 50,73 1 cm 
<sup>-K/sup>. 

[0198] 

Working Example 173 
(Production of compound 173 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspensiondesignating [2 and 3 -d ] pyrimidine -5-amine 
4acetate (296 mg ) as THF (10 ml ), it added potassium 
carbonate (464 mg ). 

mixture 5 min was agitated with room temperature . 
4 -chlorobenzoyl chloride (63;mu 1 ) was added. 
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E£*fl££fi-e 1.5 B*fflflM*Lfc 0 
x£/-;u(o.50mi)£jp*. io#Pemm.f::o 

fiJ6ffi£«B*. MET, SttU ft»i*;U(lO 
0mI)£flD*fc o 

SS****(30ml)Jki;iaiP*ai*(20ml)T?ft 
BI|X^;U:^4ry-;U=lO:l)-e**lL.8-[2-[4- 

(4-^pp^y;>f^)-i-tX7i;z;i/]ifji,].N- 

[3-(3-<7PP7xy4ri/)7x~;U]-2-^;U-5,6,7,8 
-T-h5tKPfcf , JK[2 f 3-d]lf«JS5/>-5-7S>(ft 
173)(247mg)S7^;U^TXi:LT»fc 0 



mixture 1 .5 hours was agitated with room temperature . 

Including ethanol (0.50 ml ), 10 min it agitated. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:2*ethylacetate rmethanol =10:1 ), 8 - [2 - [4 - (4 
-chlorobenzoyl ) - 1 -piperazinyl ] ethyl ] -N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 173 ) (247 mg ) as the amorphous . 



elemental analysis values 

C<sub>33</sub>H<sub>34</sub>Cl<sub>2</sub>N<sub>6</sub>O<sub>2</sub>*0.5H<sub>2</sub>O*0.5EtOAc 
doing 



7L 

m 

fi 

c 3 

3 H 

3 4 

CI 

2 N 
6 0 

2 ' 

0 . 
5H 

2 

0- 

0 . 
5E 

to 

Ac 

t 

L 

r 



Calcd:C,62.68;H,5.86;N,12.53. 

Found:C,62.47;H,5.90;N,12.39. 

, H-NMR(300MHz,CDCl 3 ) 8 1.93-1 .97(lH,m), 
2.07-2. 12(1 H,m), 2.45(3H,s), 2.51-2.65(6H,m), 
3.36-3.40(3H,m), 3.49-3.55(2H,m), 3.75-3.86 
(4H,m), 4.51(lH,t-like), 6.33(lH,t,J=2.3Hz), 6. 
38(1 H,dd,J=7. 8,2. 1 Hz), 6.44( 1 H,dd,J=7.8,2. 1 H 
z), 6.92(1 H,ddd J J=8.2,2.2,0.8Hz), 7.01(lH,t,J= 
2.1Hz), 7.06(1 H,ddd,J=7.5,2.0,0.8Hz), 7.16(1H, 
t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 7.33-7.41(4H, 
m), 8.06(1 H,s). 



Calcd:C, 62.68;H, 5.86;N, 12.53. 
Found:C, 62.47;H, 5.90;N, 12.39. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .93 - 1 .97 (1 H, m ), 2.07 - 2. 12 (1 H, m ), 2.45 (3 H, s ), 
2.51 - 2.65 (6 H, m ),3.36 - 3.40 (3 H, m ), 3.49 - 3.55 (2 H, 
m), 3.75 - 3.86 (4 H,m), 4.51 (1 H, t-like ), 6.33(1 H, t, 
J=2.3Hz), 6.38(1 H,dd, J=7.8, 2.1Hz), 6.44 (1 H, dd, J=7.8 S 
2.1Hz), 6.92(1 H, ddd, J=8.2, 2.2, 0.8Hz ), 7.01 (1 H, t, 
J=2.1Hz ), 7.06 (1 H, ddd, J=7.5, 2.0, 0.8Hz ), 7.16 (1 H, t, 
J=8.1Hz ), 7.25 (1 H, t, J=8.1Hz ), 7,33 - 7.41(4 H, m ), 8.06 
(1 H,s). 
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IR(KBr)1595,1557,1514,1489,1472,1433,1223,l 
150cm" 1 . 

[0199] 

mmm m 
at^m i74©iijft) 

N-[3-(3-^PP^xyJFv)^x-;U]-2-^^-8-[2 
^)X^JU]-5 f 6 f 7 f 8-xh7tKPtf 
l JK[2,3-d]tfUSi?>-5-75>4tt»ffl(295mg)^ 
THF(10ml)lcH;B£t!\ A(462mg)£ 

tZo 

i*-/— ;u(o.50mi)£ in*. 20 flfllfltttLfco 

ml)£flQ*_fco 

JS^***(30ml)&i;teSlft**(20nil)^ft 

»SS£«ET, SSL, a*tS/«J*y^*7A 

PKx^;U:^/-;U-10:l)T*iHi!iL,4-[2-[5- 
[3-(3-^nP7i/*5/)7— y/]-2-^;U-6,7-i/ 
tKPt 0| jK[2,3-d]t 0| JSv>-8(5H)-f;U]X^;U] 

-N-(4--7;U7hP^x-^)-i-t a ^v>*;u^+ 

■frSKtfb** 174)(258mg)£7^E;U7rX<!:LT 



IR(KBr) 1595, 1557, 1514, 1489, 1472, 1433, 1223 and 
1 150 cm <sup>-K/sup>. 

[0199] 

Working Example 174 
(Production of compound 1 74 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspensiondesignating [2 and 3 -d ] pyrimidine -5-amine 
4acetate (295 mg ) as THF (10 ml ), it added potassium 
carbonate (462 mg ). 

mixture 5 min was agitated with room temperature . 
4 -fluorophenyl isocyanate (56;mu 1 ) was added. 

mixture 1 hour was agitated with room temperature . 

Including ethanol (0.50 ml ), 20 min it agitated. 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:2*ethylacetate imethanol =10:1 ), 4 - [2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] ethyl ] -N- (4 
-fluorophenyl ) - 1 -piperazine carboxamide it acquired 
(compound 174 ) (258 mg ) as amorphous . 



fiS C33H35 

C1FN 7 0 2 - 
H 2 O0.25 
EtOAc t 



elemental analysis values 

C<sub>33</sub>H<sub>35</sub>ClFN<sub>7</sub>O<sub>2</sub>*H<sub>2</sub>O*0.25EtOAc 
doing 



Calcd:C,62.24;H,5.99;N,14.94. 

Found:C,62.21;H,5.92;N,14.92. 

l H-NMR(300MHz,CDCl 3 )fi 1.93-2. 13(2H,m), 
2.46(3H,s), 2.59-2.65(6H,m), 3.36-3.56(6H,m), 
3.73-3.88(3H,m), 4.51(lH,brs), 6.28(lH,brs), 
6.34(1 H,t,J=2.4Hz), 6.38(lH,dd,J=7.8,2.1Hz), 
6.45(lH,dd,J=8.1,2.1Hz), 6.91-7.07(5H,m), 7.16 
(lH,t,J=8.0Hz), 7.24(1 H,t,J=8.1 Hz), 7.26-7.32(2 
H,m), 8.05(1 H,s). 

IR(KBr)1645,1595,1553,1510,1489,1472,1427,l 



CalcdiC, 62.24;H, 5.99;N, 14.94. 
FoundiC, 62.21;H,5.92;N, 14.92. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.93-2.13 (2 H, m ), 2.46 (3 H, s ), 2.59 - 2.65 (6 H, m ), 
3.36 - 3.56 (6 H, m ),3,73 - 3.88 (3 H, m ), 4.51 (1 H, brs ), 
6.28 (1 H, brs ), 6.34 (1 H, t, J=2.4Hz ), 6.38 (1 H, dd, J=7.8, 
2.1Hz ), 6.45 (1 H, dd, J=8.1, 2.1Hz ), 6.91 -7.07 (5 H, m ), 
7.16 (1 H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.1Hz ), 7.26 - 7.32 (2 
H,m), 8.05(1 H,s). 

IR(KBr) 1645, 1595, 1553, 1510, 1489, 1472, 1427, 1304, 
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304,1250,1221,1150cm' 1 . 
[0200] 

mmm us 
(ft** 175 aatfi) 

4.[3-[5-[3-(3-^PP^xy+v)7-'J/]-2-^T;U 
-6,7- v t KP t° 'J K[2,3-d] tf 'J 5 v>-8(5H)-^ )\,] 

^Pt°;u]-i-t°^v>^;U7t?>^ t-^;u(i.27 

g. 2.14mmol)£PKx5 1 ;K22ml)lC^j8£t!\ 4 

a***MT?22 »iHai*Lfco 

^xy+v)7x~;U]-2->T;i/-8-[3-(l-t°^v^ 
;U)^Pt°;U]-5,6,7,8-"Th^tKPt 0, JK[2,3-d]t o 
U5v>-5-7S>4 ifiI8J£(ft** 175)(1.33g)£ 

[0201] 

HS£#J 176 
(ft** 176 ©Sit) 

N-[3-(3-^PP7xy+v)7xnjU]-2-^^;U-8-[3 
-(l-t 0 ^^v-;|x)^Pt o ;H-5,6,7,8^h^tKP 
tfUK[2,3-d]fcfU5e?>-5-75>4ffiift^(301mg) 
* THF(10ml)lcH»*t!\ tt»*U^ A(462mg) 

l-($PP7**JU)tfPU5/>(72mg)&i;a^ft 
-t KU^A(33mg)£Jnx.fco 

51*** 90 deg C T* 12 B#|Ulffl#Lfco 

£fSE**£* MET. XffiU tt»x^i,(io 
0ml)*iP^fc o 

SB**S*(30ml)ai;fi|Pft*7K(20nil)Tfafe 

A^P-7h^^"(^*14:^^r^>:^X 
^;U=3:l-*ft»x^JU)-e*SI!L.N.[3-(3-^ 
□ □7iy+v)7x-;i/]-2-^f^-8-[3-[4-[2- 
7t-+V-2-(l-ePUv^7U)XT;U]-l-t°^V 
x;U]^p tf jU]-5,6,7 9 8-T"h7 1 KP tf 'J K[2,3- 
d]lf'J5v>-5-75>(ft** 176)(150mg)£7 



1250, 1221and 1150 cm <sup>-K/sup>. 
[0200] 

Working Example 175 
(Production of compound 175) 

4 - [3 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl ] - 1 -piperazine carboxylic acid t-butyl melting (1.27 
g, 2.14mmol ) in ethylacetate (22 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (11 ml ). 

mixture 22 hours was agitated with room temperature . 

It filtered crystal which it precipitated, dried, N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2-methyl -8- [3 - (1 -piperazinyl ) 
propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine 4acetate (compound 175 ) (1.33 g ) 
as the colorless solid . 

[0201] 

Working Example 1 76 
(Production of compound 1 76 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspensiondesignating [2 and 3 -d ] pyrimidine -5-amine 
4acetate (301 mg ) as THF (10 ml ), it added potassium 
carbonate (462 mg ). 

1 - (chloroacetyl ) pyrrolidine (72 mg ) and sodium iodide (33 
mg ) was added. 

mixture 1 2 hours was agitated with 90 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane rethylacetate 
=3:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [3 - [4 - [2 -oxo -2- (1 -pyrrolidinyl ) ethyl ] - 1 
-piperazinyl ] propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 176 ) 
(150 mg ) as amorphous . 



TtmfttiriU C33H42CIN 
7 0 2 -H 2 0i:LT 



elemental analysis values 

C<sub>33</sub>H<sub>42</sub>ClN<sub>7</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,63.70;H,7. 1 3;N, 1 5.76. 



Calcd:C, 63.70;H, 7.13;N, 15.76. 
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Found:C,63.87;H,7. 1 8;N, 1 5.54. 

1 H-NMR(300MHz,CDCl 3 ) <5 1 .76-1 .99(7H,m), 
2.06-2.13(lH,m), 2.40(4H,t,J=7.2Hz), 2.45(3H, 
s), 2.52-2.59(6H,m), 3.12(2H,s), 3.45(lH,dt,J= 
12.9,4.5Hz), 3.48(4H,t,J=6.6Hz), 3.43-3.53(1 H, 
m), 3.66(2H,dd,J=8.1,6.3Hz), 3.83(lH,d,J=3.9H 
z), 4.48(lH,br), 6.34(lH,t,J=2.1Hz), 6.37(lH,d 
d,J=8.1,2.7Hz), 6.45(lH,dd,J=8.1,2.1Hz), 6.91 
(1 H,ddd,J=8.3,2.5,0.8Hz), 7.0 1 (1 H,t, J=2. 1 Hz), 
7.06(1 H,ddd,J=8 .0, 1 .9,0.8Hz), 7. 1 6(1 H,t,J=8.0H 
z), 7.24(1 H,t,J=8.1 Hz), 8.02(lH,s). 



Found:C, 63.87;H, 7.18;N, 15.54. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.76 - 1.99 (7 H, m ), 2.06 - 2.13 (1 H, m ), 2.40 (4 H, t, 
J=7.2Hz ), 2.45 (3 H, s ), 2.52 -2.59 (6 H, m ), 3.12 (2 H, s ), 
3.45 (1 H, dt, J=12.9, 4.5Hz ), 3.48 (4 H, t, J=6.6Hz ), 3.43 - 
3.53 (1 H, m ), 3.66 (2 H, dd, J=8. 1, 6.3Hz ), 3.83 (1 H, d, 
J=3.9Hz ),4.48 (1 H,br), 6.34(1 H, t, J=2.1Hz ), 6.37(1 H, 
dd, J=8.1, 2.7Hz ), 6.45 (1 H, dd, J=8.1, 2.1Hz ), 6.91 (1 H, 
ddd, J=8.3, 2.5, 0.8Hz ), 7.01 (1 H, t, J=2.1Hz ), 7.06 (1 H, 
ddd, J=8.0, 1.9, 0.8Hz ), 7.16(1 H, t, J=8.0Hz ), 7.24 (1 H, t, 
J=8.1Hz), 8.02(1 H,s). 



IR(KBr)1634,1593,1557,l 
516,1489,1472,1429,1333, 
1308,1269,1225,1150,731 
cm" 1 . 



[0202] 
USS^J 177 
(it£ty 177 

N-[3-(3^PP7xy*vpi-;H-2^f^-8-[3 
-(l-t 0 ^V^.^)^Pt o ;U]-5,6,7,8-^h^tKP 
t°'JK[2,3-d]t 0 'J^V>-5-7S> 4 JfeMiS(305m 
g). l-7 7 <7 , Ja^^t°P'Jv>(113mg)Sl» , Jx 
^U7£>(0.47ml)£x$y'— ;U(5.0ml)lcS£* 

n\ 90 deg c v 12 msmnuzo 

£(EE£to£* SET, ffltiU »Mx^jU(io 
0ml)£fln*fc o 

a****(30inl)ai;ifcSl*tt*(20ml)'eft 

?J\,=l:\-+\:2-+ffiM3L?)i,)T*ffimUN-[3- 
(3-^PP7xy+S/)7x— JU]-2->^JU-8-[3-[4 

-[3-**v-3-(i-bfp | Ji/-;u)^Pbf^]-i-tf'< 

55?-;U]^PIf;U]-5,6 f 7 f 8-f-h7tKPIf l JK 
[2,3-d]fcf'JSS?>-5-7S>(ft*» 177)(247m 



IR 

(KBr)163,415,931,557,151,614,891,472,142,913,331,308,126,912,251, 150,731, 1593, 
1557, 1516, 1489, 1472, 1429, 1333, 1308, 1269, 1225, 1150and731 cm 
<sup>-K/sup>. 

[0202] 



Working Example 1 77 
(Production of compound 177 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (305 mg ), 1-acryloyl 
pyrrolidine (1 13 mg ) and mixing triethylamine (0.47 ml ) to 
ethanol (5.0 ml ), 12 hours itagitated with 90 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rhexane :ethylacetate 
=1:1*1 :2*ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [3 - [4 - [3 -oxo -3- (1 -pyrrolidinyl ) propyl ] - 1 
-piperazinyl ] propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the [2 and 3 -d ] pyrimidine -5-amine (compound 177 ) 
(247 mg ) as amorphous . 



5£*#flril C34H44CIN 
7 0 2 -H 2 0 tLX 

Calcd:C,64.19;H,7.29;N,15.41. 



elemental analysis values 

C<sub>34</sub>H<sub>44</sub>ClN<sub>7</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Found:C,64.36;H,7.27;N,15.42. 

1 H-NMR(300MHz,CDCl 3 ) 8 1 .79-2.00(7H,m), 
2.05-2.1 9(1 H,m), 2.39(4H,t,J=7.1Hz), 2.45(3H, 
s), 2.48-2.58(8H,m), 2.76(2H,t,J=7.8Hz), 3.33- 
3.51(6H,m), 3.66(2H,t,J=7.2Hz), 3.78(lH,d,J=5. 



Calcd:C, 64.19;H, 7.29;N, 15.41. 
Found:C, 64.36;H, 7.27;N, 15.42. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .79 - 2.00 (7 H, m ), 2.05 - 2.19 (1 H, m ), 2.39 (4 H, t, 
J=7.1Hz ), 2.45 (3 H, s ), 2.48 -2.58 (8 H, m ), 2.76 (2 H, t, 
J=7.8Hz ), 3.33 - 3.51 (6 H, m ), 3.66 (2 H, t, J=7.2Hz ), 3.78 
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7Hz) 3 4.49(lH,br), 6.33(1 H,t,J=2.4Hz), 6.37(1 
H,dd,J=8.0,2.3Hz), 6.44(1 H,d,J=7.5Hz), 6.91(1 
H,ddd,J=8.1,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 7.0 
6( 1 H,ddd,J=8.0,2.0, 1 . 1Hz), 7. 1 6(1 H,t, J=8. 1 Hz), 
7.24(lH,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr)1593, 1557,1516,1489,1472,1431, 1223,1 
150cm' 1 . 

[0203] 

mmm m 

«b^« 178 om&)&mmm i8o«b£* iso 

N-[4-(4-^PP^x/+v)^x~;U]-2->^;U-5,6, 
7,8- J fh : 7tKPt 0 UK[2 s 3-d]t 0 U5v>-5-7S> 
(1.1 lg, 3.03mmol)<7) THF(30ml)J§;^IC^^'J 
^A(1.67g)R^7-tr^^PSK(0.55ml)^JP^. 

S£*B£S£T? 12 ftWiattLfco 

X$y~JU(5.0ml)£JO*_. S^«B*SfflTf 10 » 
IH«#Lfco 

JRl£ffl*tt*»ET* SffiU itKx^;U(300 
ml)£AD*_fc 0 

S^ft*7k(100ml)at;iaft4tt[*(75ml)T?lfc 

^□■7h^^-f-(-N*-y->:ft»x^;u=i:2— 
Kilf;^RSxf;i/:X*/- ;U=20:1— 10: 

l-*Hi^U:l£/— ;U:MJX^U75>=10 
0:l0:KttS1t:^+-9->:WKx^j|,= l:l-*» 
A+^>:Silf^=l:3-lti|lf 
KKx^jUrX^ty— JU=20:1 — 10:1— ft» 
X^;U:X^y— ;kh'JXT^U75>=100:10:l)-e 

KP fcf U K[2,3-d] tf 'J 5 V>-5--f ;U)-N-[4-(4-£ P 
P7iy^rvpxX^]7-bh75K(^b^^ 180)(4 
37mg)£7^U?TXTf#t;: 0 

$f:,N-[4-(4--?PP7i/+v)7i-;i/]-N-(2-> 
*;U-5 > 6,7,8--rh7tKPe , JK[2 l 3-d]e , JSS/>-5 
H^U)7th75K(ft;£% 178)(712mg)l4. £b 

N-[4-(4^PP7i/+y)7x-^]-N-(2-^f;b- 
5 J 6,7,8-7 L h^tKPt° , JK[2,3-d]t°»J5v>-5--r 
;U)7-trh75K 

mpl41-143 deg C. 
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(1 H, d, J=5.7Hz ), 4.49 (1 H, br ), 6.33 (1 H, t, 
J=2.4Hz ),6.37 (1 H, dd, J=8.0, 2.3Hz ), 6.44 (1 H, d, 
J=7.5Hz), 6.91 (1 H, ddd, J=8. 1,2.4, 0.9Hz),7.01 (1 H, t, 
J=2.3Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 1.1Hz ), 7.16 (1 H, t, 
J=8.1Hz), 7.24(1 H, t, J=8.1Hz), 8.02(1 H, s ). 

IR(KBr) 1593, 1557, 1516, 1489, 1472, 1431, 1223 and 
1 150 cm <sup>-K/sup>. 

[0203] 

Working Example 178 

(Production of compound 178 ) &Working Example 180 
(Production of compound 1 80 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido potassium carbonate (1.67 g ) and acetyl 
bromide (0.55 ml ) was added to the THF (30 ml ) solution of 
[2 and 3 -d ] pyrimidine -5-amine (1.1 1 g, 3.03mmol ). 

mixture 1 2 hours was agitated with room temperature . 

Including ethanol (5.0 ml ), mixture 10 min was agitated with 
the room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was refined with 
the[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=l:2*ethylacetate *ethylacetate :ethanol 
=20:l*10:l*ethylacetate :ethanol itriethylamine =100:10:1, 
basic :hexane :ethylacetate =1:1 *ethylacetate , 
hexane :ethylacetate =1:3 *ethylacetate *ethylacetate :ethanoI 
=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1 ), 
N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- [4 - (4 -chlorophenoxy ) phenyl ] 
acetamide (compound 180 ) (437 mg ) was acquired with the 
amorphous . 

In addition, N- [4 - (4 -chlorophenoxy ) phenyl ] -N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) acetamide (compound 178 ) (712 mg ) furthermore did 
recrystallization with ethylacetate -ether , acquired as 
colorless crystal . 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) acetamide 

mpl41-143degC. 
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7C*##rffi C 22 H 21 C 
lN 4 O 2 -0,5H 2 O<fcLT 



elemental analysis values 

C<sub>22</sub>H<sub>21</sub>ClN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.23;H,5.31;N,13.41. 

Found:C,63.23;H,5.32;N,13.51. 

1 H-NMR(300MHz,CDCl 3 ) d 1.77-2.04(2H,m), 
1.91(3H,s), 2.45(3H,s), 3.15-3.24(lH,m), 3.39- 
3.47(lH,m), 5.19(lH,brs), 6.02(1 H,dd,J=8.9,5.3 
Hz), 6.90-6.98(6H,m), 7.30-7.35(2H,m), 8.13(1 
H,s). 



Calcd:C, 63.23;H,5.31 ;N, 13.41. 
Found:C, 63.23;H,5.32;N, 13.51. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.77-2.04(2 H,m), 1.91 (3 H, s ), 2.45 (3 H, s ), 3.15 - 3.24 
(1 H, m ), 3.39 ^3.47 (1 H, m ), 5.19 (1 H, brs ), 6.02 (1 H, dd, 
J=8.9, 5.3Hz ), 6.90 - 6.98 (6 H, m ), 7.30 - 7.35 (2 H, m ), 
8.13(1 H,s). 



IR(KBr) 1657, 160 1,1 570, 1505, 1485,1 
433,1389,1321,1306,1242,1229,735c 



IR 



(KBr)16,571,601, 157,015,051,485,143,313,891,321, 130,612,421,229,735 
m" 1 . cm<sup>-K/sup>. 

N-(8-7'*tr5 1 yi/-2-/ : ? 1 yi/-5,6,7,8- J rh : 7tKOt 0, J N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 

K[2,3-d]t 0| J^V>-5-^Jlx)-N-[4-(4-^7P P7x^ -d ] pyrimidine -5-yl ) -N- [4 - (4 -chlorophenoxy ) phenyl ] 

*S/px^U]7-feh75K acetamide 

S^^flflll C 24 H 23 C elemental analysis values 

IN4O3 ■ 0.2H 2 O tLX C<sub>24</sub>H<sub>23</sub>ClN<sub>4</sub>O<sub>3</sub>*0.2H<sub>2</sub>O 
doing 

Calcd:C, 63.42;H, 5.19;N, 12.33. 
Found:C, 63.16;H, 5.19;N, 12.41. 



Calcd:C,63.42;H,5.19;N,12.33. 

Found:C,63.16;H,5.19;N,12.41. 

, H-NMR(300MHz,CDCl 3 ) d 1.80-1.92(lH,m), 
1.92(3H,s), 2.05-2.15(lH,m), 2.56(3H,s), 2.62 
(3H,s), 3.54(lH,ddd,J=13.5,9.9,3.6Hz), 3.98(1 
H,ddd,J=l 3.7,6.3,4. 1 Hz), 6.04(1 H,dd,J=8.4,6.6H 
z), 6.91(4H,br), 6.93-7.01(2H,m), 7.31-7.36(2 
H,m), 8.55(1 H,s). 

IR(KBr)1661, 1590,1545,1505,1485,1435,1370,1 
314,1265,1238cm" 1 . 

[0204] 

HJfctflJ 179 

4.[4-[5-[[3-(3^PP7iy+y)7i-^]^5/]-2 
-/^;U-6,7-vtKPt 0| JK[2,3-d]t°U5v>-8(5H) 

-<;u]^;u]-i-t°^vv>^;^>K t-JT)i 

(3.30gs 5.45mmol)^^y— >/U(55ml)ICi§f5?$ 

vTyh'JtKn*^M^hU^A(0.69g)&i;p 
|£(1.65ml)£fln*fco 

(100ml). *(75ml)ai;ffiftlfitt*(50ml)-e2t 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.80- 1.92(1 H,m), 1.92 (3 H, s ), 2.05 - 2.15 (1 H,m), 
2.56 (3 H, s ), 2.62(3 H, s ), 3.54 (1 H, ddd, J=13.5 } 9.9, 
3.6Hz ), 3.98 (1 H, ddd, J=13.7, 6.3, 4.1Hz ), 6.04 (1 H, dd, 
J=8.4, 6.6Hz ), 6.91 (4 H, br ), 6.93 - 7.01 (2 H, m ), 7.31 - 
7.36(2 H,m), 8.55(1 H, s ). 

IR(KBr) 1661, 1590, 1545, 1505, 1485, 1435, 1370, 1314, 
1265 and 1238 cm <sup>- K/sup>. 

[0204] 

Working Example 1 79 
(Production of compound 1 79 ) 

4 - [4 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazine carboxylic acid t-butyl (3.30 g, 
5.45mmol ) was melted in methanol (55 ml ). 

cyano tri hydro sodium borate (0.69 g ) and acetic acid (1.65 
ml ) was added. 

mixture overnight stirring was done with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (100 ml ), water (75 ml ) and it 
washed with saturated saline (50 ml ). 
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^Jl/=4:1^2:1^3:2)-effl^L,4-[4-[5-[3-(3- 
^□P7i/*S/)7=Uy]-2-^;b-6 f 7-5/tK 
Pt°UK[2,3-d]t°»J^V>-8(5H)--r;U]^;U]- 

i-t°^v>*^7f;>^ t-^;K<b^tt 179) 

(2.78g)£7^U7TX<fcLTt#fc 0 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=4 : 1 *2:1 *3:2 ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 
2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] butyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(compound 179 ) (2.78 g ) as amorphous . 



7C^i##rfit C 3 3H 43 
ClN 6 O 3 -0.33H 2 O<h 
LX 



elemental analysis values 

C<sub>33</sub>H<sub>43</sub>ClN<sub>6</sub>O<sub>3</sub>*0.33H<sub>2</sub>O 
doing 



Calcd:C,64.64;H,7.18;N,13.71. 

Found:C,64.45;H,7.27;N, 13.43. 

1 H-NMR(300MHz,CDCl 3 ) 8 1 .46(9H,s), 1 .48- 1 . 
56(2H,m), 1.64(2H,quintet,J=7.4Hz), 1.86-1.96 
(lH,m), 2.02-2. 12(lH,m), 2.36-2.42(6H,m), 2.4 
6(3H,s), 3.32(lH,dt,J=12.9,4.6Hz), 3.43(4H,t,J= 
5.0Hz) 3 3.47-3.50(lH,m), 3.66(2H,t,J=4.1Hz), 
3.78(1 H,d,J=6.6Hz), 4.49(lH,q,J=5.1Hz), 6.34 
(lH,t,J=2.3Hz), 6.37(1 H,dd,J=8.0,1.7Hz), 6.45 
(lH,dd,J=8.1,1.5Hz), 6.92(lH,ddd,J=8.2,2.3,1.0 
Hz), 7.01(lH,t,J=2.1Hz), 7.06(1 H,ddd,J=8.0,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=8.1H 
z), 8.02(1 H,s). 

IR(KBr)1694,1593,1557,1514,1489,1472,1427,l 
366,1264,1248,1223,1 173,1 148cm' 1 . 

[0205] 

i8i ©aijt) 

N-p-(3-^nP7xy+S/pi— juj^-^^^u-s-p 

-(l-t 0 ^^v-^)x^;i,]-5,6,7,8-^h^tKPe 
UK[2,3-d]t o USv>-5-7S>4^^(308mg)^ 
THF(10ml)lz!B;B*-H\ flti£*'J^A(483mg)£ 

mtttozm&v io »im«#Lfco 
StSx^>u(ioomi)$inx.fc 0 

S^«B*7K(30ml)ai;fifiIfitt7K(20ml)Tfat 



Calcd:C, 64.64;H, 7.18;N, 13.71. 
Found:C, 64.45;H, 7.27;N, 13.43. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .46 (9 H, s ), 1 .48 - 1 .56 (2 H, m ), 1 .64 (2 H, quintet, 
J=7.4Hz ), 1.86 - 1.96 (1 H, m ), 2.02 -2.12 (1 H, m ), 2.36 - 

2.42 (6 H, m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.9, 4.6Hz ), 

3.43 (4 H, t, J=5.0Hz ), 3.47 - 3.50 (1 H, m ),3.66 (2 H, t, 
J=4.1Hz ), 3.78 (1 H, d, J=6.6Hz ), 4.49 (1 H, q, J=5.1Hz ), 
6.34 (1 H, t, J=2.3Hz ), 6.37 (1 H, dd, J=8.0, 1.7Hz ), 6.45 (1 
H, dd, J=8.1, 1.5Hz ), 6.92(1 H, ddd, J=8.2, 2.3, 1.0Hz), 
7.01(1 H, t, J=2.1Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 0.8Hz ), 
7.16(1 H,t, J=8.1Hz), 7.24(1 H, t, J=8.1Hz ) 8.02 (1 H, s ). 

IR(KBr) 1694, 1593, 1557, 1514, 1489, 1472, 1427, 1366, 
1264, 1248,1223, 1173 and 1148 cm <sup>-K/sup>. 

[0205] 

Working Example 1 8 1 
(Production of compound 181) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspensiondesignating [2 and 3 -d ] pyrimidine -5-amine 
4acetate (308 mg ) as THF (10 ml ), it added potassium 
carbonate (483 mg ). 

mixture 10 min was agitated with room temperature . 
5 -isooxazolyl carbonyl chloride (67 mg ) was added. 

mixture 1 hour was agitated with room temperature . 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
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?)\,=2:\-+ffiM*?)l>)X*ffimLs N-[3-(3-£ 
PP37xy^v)7x-jU]-8-[2-[4-(5-^V7l-^ 

2-^;U-5,6,7,8-^h^fc:KPt 0, JK[2 J 3-d]t 0, J5 



=2: 1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 
- [4 - (5 -isooxazolyl carbonyl ) - 1 -piperazinyl ] ethyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 181 ) (186 mg ) as amorphous . 



7C*#*fffi C30H32 
ClN 7 O 3 '0.75H 2 O<t 
LT 



elemental analysis values 

C<sub>30</sub>H<sub>32</sub>ClN<sub>7</sub>O<sub>3</sub>*0.75H<sub>2</sub>O 
doing 



Calcd:C,61.32;H,5.75;N,16.69. 

Found:C,61.33;H,5.67;N,16.35. 

1 H-NMR(200MHz,CDCl 3 ) 6 1.93-2.09(2H,m), 
2.46(3H,s), 2.60-2.67(6H,m), 3.34-3.58(2H,m), 
3.72-3. 81(7H,m), 4.50(lH,br) 5 6.34-6.47(3H, 
m), 6.78(1 H,d,J=1.8Hz), 6.92(1 H,ddd,J=8.1, 2.2, 
1.1Hz), 7.01(lH,t,J=2.0Hz), 7.06(1 H,ddd,J=7.8, 
2.1,1.0Hz), 7.17(lH,t,J=8.0Hz), 7.25(1 H,t,J=8.1 
Hz), 8.05(lH,s), 8.32(1 H,d,J=1.8Hz). 

IR(KBr) 1642, 1593, 1557,1509,1472,1429,1256,1 
223,1150,733cm- 1 . 

[0206] 

182 

(fcdft 182CDSig) 

N-[3-(3-<7PP^xy^vpx-^]-2-^>iU-8-[3 
-(l-t 0 ^V-;U)^Pt 0 ;H-5,6,7,8-^h^tKP 
t 0, JK[2,3-d]t°'J^V>-5-T5>4^^(289mg) 
£ THF(10ml)ICK^1±. «K*'J^A(432mg) 

5-^v^-y-yu;u*;i/7tf-;u^pijK(60m g )^ 
m$to*m&v 1 mrsmnuzo 

ftHx^;U(100ml)*JlP*fco 
}I^«J**(30ml)ai;fi|Pfttt*(20ml)-e2fc 

^JU=2:l-B»X^^)-efmL. N-[3-(3-2 
PP7i/+ypi-;b]-8-[3-[4-(5-^Vt* 

*!/U;u*^7|5-;u)-i-eK7S?-jU]^pe 

;i/]-2-^;U-5,6,7,8-x t KP tf 'J K[2,3-d] 
lfU5S/>-5-75>(ib*ttl82X176mg)£7^ 



CalcdiC, 61.32;H, 5.75;N, 16.69. 
Found:C, 61.33;H, 5.67;N, 16.35. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.93 - 2,09 (2 H, m ), 2.46 (3 H, s ), 2.60 - 2.67 (6 H, m ), 
3.34 - 3.58 (2 H, m ),3.72 - 3.81 (7 H, m ), 4.50 (1 H, br ), 
6.34 - 6.47 (3 H, m ), 6.78 (1 H, d, J=l .8Hz ), 6.92 (1 H, ddd, 
J=8.1,2.2, 1.1Hz ), 7.01 (1 H, t, J=2.0Hz ),7.06 (1 H, ddd, 
J=7.8, 2.1, 1.0Hz), 7.17(1 H, t, J=8.0Hz ), 7.25 (1 H, t, 
J=8.1Hz ), 8.05 (1 H, s ), 8.32 (1 H, d, J=1.8Hz ). 

IR (KBr ) 

164,215,931,557,150,914,721,429,125,612,231,150,733 cm 
<sup>-K/sup>. 

[0206] 

Working Example 1 82 
(Production of compound 1 82 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspensiondesignating [2 and 3 -d ] pyrimidine -5-amine 
4acetate (289 mg ) as THF (10 ml ), it added potassium 
carbonate (432 mg ). 

mixture 5 min was agitated with room temperature . 
5 -isooxazolyl carbonyl chloride (60 mg ) was added. 

mixture 1 hour was agitated with room temperature . 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:l*ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [3 
- [4 - (5 -isooxazolyl carbonyl ) - 1 -piperazinyl ] propyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 182 ) (176 mg ) as amorphous . 
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TtmfttiiW. C 3 iH34ClN 7 0 3 'H 2 0 



Calcd:C,61.43;H,5.99;N,16.18. 



elemental analysis values C<sub>3 1 

</sub>H<sub>34</sub>ClN<sub>7</sub>0<sub>3</sub>*H<sub>2</sub>0 
doing 

Calcd:C,61.43;H,5.99;N, 16.18. 



Found:C,61.55;H,6.02;N,15.94. 

I H-NMR(200MHz,CDCl 3 ) 8 1.79-1. 98(3H,m), 
2.05-2.15(lH,m), 2.45(2H,t,J=6.9Hz), 2.46(3H, 
s), 2.54-2.56(4H,m), 3.32-3.54(2H,m), 3.65-3.7 
8(7H,m), 4.49(1 H,br), 6.33-6.40(2H,m), 6.42-6. 
47(lH,m), 6.78(1 H,d,J=2.0Hz), 6.92(1 H,ddd,J= 
8.2,2.5,1.0Hz), 7.01(lH,t,J=2.0Hz), 7.06(lH,dd 
d,J=7.8,2.0,l.lHz), 7.16(lH,t,J=8.2Hz), 7.25(1 
H,t,J=8.1Hz), 8.04(lH,s), 8.32(1 H,d,J=1.8Hz). 

IR(KBr)1640,1593, 1557,1514,1472,1429,1267,1 
221,1150cm" 1 . 

[0207] 

mmm m 

(it£ty 183<7)$gi£) 

N-[3-(3-^PP7x/^rvpx-;U]-2->^;U-8-[2 

UK[2,3-d]t°U5v>-5-7^> 4 iM^(296mg), 
5-/T;Ue^v>-2-^;U/t<>^(74mg). viMM 
r >A(464mg), WSC(129mg)&l/ l-tKP*V-7- 
yif^Ol/h'JT^— ;K91mg)£ DMF(2.5ml)(C 

wmzv. ms-e 15 msmwLtzo 
BLfof&GtoiMT&u aa*»w hplc vmm 

Ltz 0 

^A7K»S(15ml);fttflS?n£E*(20ml)-eiJfc 
*Lfco 

**MET, SSL, N-[3-(3-^PP7iy+ 
v)7x-;U]-2-^;U-8-[2-[4-[(5-y^;i/-2-t 0 7 

6,7,8-Th7tKPt 0 UK[2,3-d]t°g^v^-5-7 7 5> 
(Ib^fel 183)(149mg)£7^U77X£LT»fco 

7C*5i*ffi C32H35CIN 

8 0 2 -H 2 0<!:LT 



Found:C,61.55;H, 6.02;N, 15.94. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.79 - 1.98 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.45 (2 H, t, 
J=6.9Hz ), 2.46 (3 H, s ), 2.54 -2.56 (4 H, m ), 3.32 - 3.54 (2 
H, m ), 3.65 - 3.78 (7 H, m ), 4.49 (1 H, br ), 6.33 - 6.40 (2 H, 
m ), 6.42- 6.47 (1 H, m ), 6.78 (1 H, d, J=2.0Hz ), 6.92 (1 H, 
ddd, J=8.2, 2.5, 1.0Hz ), 7.01 (1 H, t, J=2.0Hz ), 7.06 (1 H, 
ddd, J=7.8,2.0, 1.1Hz), 7.16(1 H, t, J=8.2Hz), 7.25(1 H, t, 
J=8.1Hz ), 8.04(1 H, s ), 8.32 (1 H, d, J=1.8Hz ). 

IR(KBr) 1640, 1593, 1557, 1514, 1472, 1429, 1267, 1221 
and 1 150 cm <sup>-l</sup>. 

[0207] 

Working Example 1 83 
(Production of compound 1 83 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (296 mg ), 5-methyl 
pyrazine -2- carboxylic acid (74 mg ), potassium carbonate 
(464 mg ), suspension designating WSC (129 mg ) and 
1 -hydroxy -7-aza benzotriazole (91 mg ) as DMF (2.5 ml ), 15 
hours it agitated with room temperature . 

reaction mixture was filtered, filtrate was refined with fraction 
collection HPLC . 

Including ethylacetate (50 ml ), saturated sodium bicarbonate 
* aqueous solution (15 ml ) and you washed with the 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - [4 - [ (5 -methyl 
-2- pyrazinyl ) carbonyl ] - 1 -piperazinyl ] ethyl ] - 5,6, 7 and 
8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 183 ) (149 mg ) as amorphous . 



elemental analysis values 

C<sub>32</sub>H<sub>35</sub>ClN<sub>8</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.28;H,6.04;N,18.16. 

Found:C,62.37;H,6.14;N,17.82. 

, H-NMR(300MHz,CDCl 3 ) 8 1.90-1. 97(1 H,m), 
2.05-2.13(lH,m), 2.45(3H,s), 2.56(2H,t,J=5.1H 



Calcd:C, 62.28;H, 6.04;N, 18.16. 
Found:C, 62.37;H, 6.14;N, 17.82. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.90 - 1.97 (1 H, m ), 2.05 - 2.13 (1 H, m ), 2.45 (3 H, s ), 
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z), 2.61-2.67(4H,m), 2.62(3H,s), 3.38(lH,dt,J= 
12.3,4.8Hz), 3.53(1 H,ddd,J=12.6,10.4,3.2Hz), 3. 
61(2H,t,J=4.8Hz), 3.70-3.89(5H,m), 4.50(lH,q-l 
ike), 6.33(1 H,t,J=2.2Hz), 6.38(lH,ddd,J=8.1,2. 
1,0.9Hz), 6.44(1 H,dd,J=8.4,2.1 Hz), 6.91(lH,dd 
d,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.1Hz), 7.06(1 
H,ddd,J=8.0,2.0,0.9Hz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=8.1Hz), 8.04(1 H,s), 8.41(lH,d,J=1.2H 
z), 8.83(1 H,d,J=1.2Hz). 

IR(KBr)1593,1557,1512,1491, 1472,1433, 12 
98,1269,1223,1 150,999,733cm' 1 . 

[0208] 



Sty i84a)«JS) 



(ft 

N-[3-(3-^PP7iy+vpi-;i/]-2->f;i/-8-[3 
-(i-tf'<7i?-;U)^ah;;U]-5,6 9 7,8--Th5tKP 
t°'jK[2,3-d]t 0| JSv>-5-7 = > 4 i£l£i£(227m 
g), 5->5 1 ;Ut 0 7V>-2-^;U7K>^(56mg) > fltgl 
*U r !7A(348mg), WSC(97mg)St>* l-tKP*V 
-7-7*f'<>W)7 % S— ;U(69mg)£ DMF(2.0ml) 

ices**, sa-e 15 iftiBatfLfco 

ft»i^K10fonl)£ftJx.fco 
ffi^«B**(20ml)Xt;ffl|Pftffi7K(15ml)-eft 

A^PVh^7-f-(ttatt:^*it>:BI|x 
fil/=2:HSSlf;i,)tiiL, N-[3-(3-* 
□ P7i/+y)7x-il/]-2->fib-8-[3-[4-[(5- 

^^^-if^v-^^-^i-i-e^v 

-^]^Pt°;U]-5,6,7,8-^h^tKPt 0, JK[2,3- 
d]tf<J5$/>-5-75>(fl:£tt 184)(181mg)£7 



2.56 (2 H, t, J=5.1 Hz ), 2.61 -2.67 (4 H, m ), 2.62 (3 H, s ), 
3.38 (1 H, dt, J=12.3, 4.8Hz ), 3.53 (1 H, ddd, J=12.6, 10.4, 
3.2Hz ), 3.61 (2 H, t, J=4.8Hz ), 3.70 - 3.89 (5 H, m ), 4.50 (1 
H, q-like ),6.33 (1 H, t, J=2.2Hz ), 6.38 (1 H, ddd, J=8.1, 2.1, 
0.9Hz ), 6.44 (1 H, dd, J=8.4, 2.1Hz ), 6.91 (1 H, ddd, J=8.2, 
2.3, 1.0Hz ), 7.01 (1 H, t, J=2.1Hz ), 7.06 (1 H, ddd, J=8.0, 
2.0, 0.9Hz ), 7.16 (1 H, t, J=8.1Hz ), 7.24(1 H, t, J=8.1Hz ), 
8.04 (1 H, s ), 8.41 (1 H, d, J=1.2Hz ), 8.83 (1 H, d, 
J=1.2Hz). 

IR (KBr ) 

1,593,155,715,121,491,147,214,331,298,126,912,231,150,999,733 
cm <sup>-K/sup>. 

[0208] 

Working Example 1 84 

(Production of compound 1 84 ) i 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (227 mg ), 5-methyl 
pyrazine -2- carboxylic acid (56 mg ), potassium carbonate 
(348 mg ), suspension designating WSC (97 mg ) and 
1 -hydroxy -7-aza benzotriazole (69 mg ) as DMF (2,0 ml ), 15 
hours it agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (20 ml ) and was washed with saturated saline 
(15 ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=2: 1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [3 - [4 - [ (5 -methyl -2- pyrazinyl ) carbonyl ] - 1 
-piperazinyl ] propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 184 ) 
(181 mg ) as amorphous . 



7C*a«fffiC33H 3 7C 
lN 8 O 2 -0.5H 2 O<tLT 



elemental analysis values 

C<sub>33</sub>H<sub>37</sub>ClN<sub>8</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.71;H,6.16;N,18.01. 

Found:C,63.58;H,6.14;N,17.83. 

1 H-NMR(300MHz,CDCl 3 ) d 1 .83(2H,quintet,J= 
7.1Hz), 1.88-1. 96(1 H,m), 2.07-2.13(lH,m), 2.4 
2-2.50(4H,m), 2.45(3H,s), 2.59(2H,t,J=5.0Hz), 
2.63(3H,s), 3.35(lH,dt,J=12.6,5.1Hz), 3.49(1H, 
ddd,J=12.8,9.7,3.2Hz), 3.66-3.71(4H,m), 3.77(1 
H,d,J=5.7Hz), 3.84(2H,t-like), 4.49(1 H,br), 6.3 
4(lH,t,J=2.1Hz), 6.38(lH,dd,J=8.1,1.8Hz), 6.45 



Calcd:C, 63.71;H, 6.16;N, 18.01. 
Found:C, 63.58;H, 6.14;N, 17.83. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.83 (2 H, quintet, J=7.1Hz), 1.88- 1.96(1 H,m),2.07- 
2. 13 (1 H, m ), 2.42 - 2.50 (4 H, m ),2.45 (3 H, s ), 2.59 (2 H, 
t, J=5.0Hz ), 2.63 (3 H, s ), 3.35 (1 H, dt, J=12.6, 5.1Hz ), 
3.49 (1 H, ddd, J=12.8, 9.7, 3.2Hz ), 3.66 - 3.71 (4 H, m ), 
3.77 (1 H, d, J-5.7Hz ),3.84 (2 H, t-like ), 4.49 (1 H, br ), 6.34 
(1 H, t, J=2.1Hz), 6.38(1 H, dd, J=8.1, 1.8Hz), 6.45(1 H, 
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( 1 H,dd,J=8. 1 ,1 .5Hz), 6.92(1 H,ddd,J=8. 1 ,2.4,1 .1 
Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2. 
1,0.8Hz), 7.16(lH,t,J=8.0Hz), 7.25(1 H,t,J=8.1H 
z), 8.03(lH,s), 8.41(1 H,d-like), 8.84(1 H,d,J=l. 
5 Hz). 



dd, J=8.1, 1.5Hz), 6.92(1 H, ddd, J=8.1,2.4, l.lHz),7.01 (1 
H, t, J=2.1Hz ), 7.06(1 H, ddd, J=8.0, 2.1, 0.8Hz ), 7.16 (1 H, 
t, J=8.0Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.03 (1 H, s ) 8.41 (1 H, 
d-like), 8.84(1 H,d, J=1.5Hz). 



IR(KBr)1593, 1555,1516,1489,1472,1 

435,1296,1271,1223,1173,1150,735c 

-i 

m . 
[0209] 

(it£fy 185 (DMlk) 

N-[3-(3^PP7iy+vpx-jl/]-2 J 8-y/fJl/- 
5,6,7,8^h7tKneUK[2,3-d]t°U5v>-5-T5 
>(5 12mg, 1 .34mmol)& »J 0 A(l .49g) 
£ THF(30ml)IC^S^-y-.4-^PP-4-^-+V|& 

m^mZ 85 deg C If 21 B$|H«#Lfc 0 

JgJS;I^telc^x5 1 ;u(200mi)^iQ^fco 

S^***(50ml)ai;j&fPfttt*(30ml)-ea 

;ILfco 

$7-^=17:3. K&X^jU^KKx^k/*/ 
-W:KMtt:^^:ftllfM:H 
MlWlllU 4-[3-(3-^PP7x/*v) 
(2,8-v^;U-5,6,7,8-^h^tKPt°'JK[2,3-d]t 0 

U5v>-5--r;u)7x'jy]-4-^-+v|§^^;mb 

185)(173mg)$*-f jUtLT»fco 

, H-NMR(300MHz,CDCl 3 ) 5 1.83-1. 99(2H,m), 
2.29-2.41(2H,m), 2.46(3H,s), 2.66(2H,t,J=6.5H 
z), 3.04(3H,s), 3.13(lH,dt,J=13.2,5.2Hz), 3.40 
(lH,ddd,J=13.8,9.0,4.1Hz), 3.68(3H,s), 5.92(1 
H,dd,J=9.2,5.9Hz), 6.83(3H,br), 6.94(1 H,brs), 
6.98(lH,dd,J=8.7,2.4Hz), 7.10-7.13(lH,m), 7.27 
(2H,t,J=8.0Hz), 8.01(lH,s). 

IR(KBr)l 736,1 661 , 1 593,1 557, 1485,1 472, 1437,1 
427,1406,1362,1223,1173cm" 1 . 

[0210] 

(it£ty 186 a>S[£) 

N-[3-(3-<7PP^xy4v)"7xx;U]-2->T;U-8-[2 
-(l-e^vxy^x^^^^J^xh^tKPt 0 
'JK[2,3-d]t°'JSv>-5-7S> 4 i&ggi£(302mg) 
Stffta*'J^A(473mg)£ THF(10ml)lce;S 



IR 

(KBr)15,931,555,151,614,891,472,143,512,961,271, 122,31 1,731,150,735 
cm <sup>-l</sup>. 

[0209] 

Working Example 185 
(Production of compound 185 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (512 
mg , 1.34mmol ) and suspensiondesignating potassium 
carbonate (1 .49 g ) as THF (30 ml ), 4 -chloro -4- oxo methyl 
butyrate it added (1.0 ml ). 

mixture 21 hour was agitated with 85 deg C. 

ethylacetate (200 ml ) was added to reaction mixture . 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
*ethylacetate :methanol =17:3, ethylacetate 
*ethylacetate :methanol =9:1, basic :hexane :ethylacetate 
=2: 1 *ethylacetate ), 4 - [3 - (3 -chlorophenoxy ) (2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) anilino ] - 4 -oxo methyl butyrate it 
acquired (compound 185 ) (173 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .83 - 1 .99 (2 H, m ), 2.29 - 2.41 (2 H, m ), 2.46 (3 H, s ), 
2.66 (2 H, t, J=6.5Hz ), 3.04(3 H, s ), 3.13 (1 H, dt, J=13.2, 
5.2Hz ), 3.40 (1 H, ddd, J=13.8, 9.0, 4.1Hz ), 3.68 (3 H, s ), 
5.92 (1 H, dd, J=9.2, 5.9Hz ), 6.83 (3 H, br ), 6.94 (1 H, brs ), 
6.98 (1 H, dd, J=8.7, 2.4Hz ),7.10 - 7.13 (1 H, m ), 7.27 (2 H, 
t, J=8.0Hz), 8.01 (1 H, s). 

IR(KBr) 1736, 1661, 1593, 1557, 1485, 1472, 1437, 1427, 
1406, 1362,1223 and 1 173 cm <sup>-K/sup>. 

[0210] 

Working Example 186 
(Production of compound 186 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (302 mg ) and potassium 
carbonate (473 mg ) after suspension, trimethylsilyl 
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tttzik, V*)*¥)l>*s x )t\*<< % J*sTl— -h(0.93m 
l)£JP;tfco 

a**taaTf 71 n*niun*Lfc« 

ffiftRll7K*^hU^A*»a(20inl)*ln^ 

fee 

S^ftSftHx^^KlOOmlJ-efttULfco 
^tt)i*l&«fi**(15ml)-ejjfe»L. MiTKflftSt 

^ftBlf ;k^/-iW:l)t«»L, 4-[2-[5- 
[3-(3-^PP^xy^rv)7-'jy]-2-^;U-6,7-v 
tKPt°'JK[2 5 3-d]t 0 U5v>-8(5H)-<;U]X^;U] 
-l-t°^V>*;U7K^tH5K(1b^ 186)(221m 



isocyanate (0.93 ml ) was added to THF (10 ml ). 



mixture 7 1 hours was agitated with room temperature . 

saturated sodium bicarbonate * aqueous solution (20 ml ) was 
added. 

mixture was extracted with ethylacetate (100 ml ). 

You washed organic layer with saturated saline (15 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic : ethylacetate * ethylacetate : methanol =4 : 1 ), 4 - [2 - [5 
- [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] ethyl ] - 1 
-piperazine carboxamide it acquired (compound 186 ) (221 
mg ) as amorphous . 



5c*»«fffl C 27 H 32 C1N 
7 0 2 -H 2 0 tLX 



Calcd:C,60.05;H,6.35;N,18.15. 

Found:C,59.85;H,6.13;N,17.75. 

1 H-NMR(300MHz,CDCl 3 ) 8 1 .87-1 .98(1 H,m) s 
2.05-2.15(1 H,m), 2.45(3H,s), 2.52-2.56(4H,m), 
2.61(2H,t,J=6.6Hz), 3.35-3.41(lH,m), 3.37(4 
H,t,J=5.1Hz), 3.52(lH,ddd,J=12.8,9.8,3.4Hz), 3. 
68-3.90(3H,m), 4.46(2H,brs), 4.50(lH,br), 6.33 
(lH,t,J=2.1Hz), 6.38(1 H,dd,J=8.0,1.7Hz), 6.44 
(lH,dd,J=8.3,1.7Hz), 6.92(lH,ddd,J=8.2,2.3,1.0 
Hz), 7.01(1 H,t,J=2.3Hz), 7.06(lH,ddd,J=8.0,2. 
0,1.0Hz) 5 7.16(lH,t,J=8.1Hz), 7.25(1 H,t,J=8.0H 
z), 8.04(1 H,s). 

IR(KBr)1655,1595,1557,1514,1472,1433,1223,l 
150,997,733cm" 1 . 

[0211] 

187 <DMt&) 

N-[3-(3-^PP7xy+vpx-;i/]-2-^iM-[3 
-(l-bf^5J-;U)^Pfcr;U]-5 f 6 f 7,8-T-h5tKP 
t°'JK[2,3-d]eU^v>-5-7S>4JSKiS(125mg) 
&tfftK*'J^A(192mg)£ THF(4.0ml)II»ai 
£-&tz'&s bV&JWJlWJi/Ti— h(0.39m 
l)^iPx.fco 

mGtozm&v 72 *inia#Lfc. 
ta»«ii**^hu^A**a(ioini)ai;* 



elemental analysis values 

C<sub>27</sub>H<sub>32</sub>ClN<sub>7</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 

Calcd:C, 60.05;H, 6.35;N, 1 8. 1 5. 
Found:C, 59.85;H, 6.13;N, 17.75. 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.87 - 1.98 (1 H, m ), 2.05 - 2.15 (1 H, rn ), 2.45 (3 H, s ), 
2.52 - 2.56 (4 H, m ),2.61 (2 H, t, J=6.6Hz ), 3.35 - 3.41 (1 H, 
m ), 3.37 (4 H, t, J=5.1Hz ), 3.52 (1 H, ddd, J=12.8, 9.8, 
3.4Hz ), 3.68 - 3.90 (3 H, m ), 4.46 (2 H, brs ),4.50 (1 H, br ), 
6.33 (1 H, t, J=2.1Hz ), 6.38 (1 H, dd, J=8.0, 1.7Hz ), 6.44 (1 
H, dd, J=8.3, 1 .7Hz ), 6.92 (1 H, ddd, J=8.2, 2.3, 1 .0Hz ), 7.01 
(1 H, t, J=2.3Hz ), 7.06(1 H, ddd, J=8.0, 2.0, 1.0Hz ), 7.16(1 
H, t, J=8.1Hz ), 7.25 (1 H, t, J=8.0Hz ), 8.04 (1 H, s ). 

IR (KBr) 

1 6,55 1 ,595, 1 55,7 1 5, 1 4 1 ,472, 1 43,3 1 2,23 1 , 1 50,997,733 cm 
<sup>-l</sup>. 

[0211] 

Working Example 1 87 
(Production of compound 1 87 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (125 mg ) and potassium 
carbonate (192 mg ) after suspension, trimethylsilyl 
isocyanate (0.39 ml ) was added to THF (4.0 ml ). 

mixture 72 hours was agitated with room temperature . 
saturated sodium bicarbonate * aqueous solution (10 ml ) and 
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(5.0ml)£2JO*fco 

-Ki|X^;U:>*y-;U=85:15)T?||»L, 4-[3- 
[5-[3-(3-^7PP37xy^rV)T^ , J-/]<2^5 1 ;U-6,7- 

vtKnt 0| JK[2 3 3-d]t 0| J^v>-8(5H)--r;U]^P 

e^i-i-e^^^^^-y-sKcft** 187X8 

6mg)*7^U7rXi:LTf»fco 

, H-NMR(300MHz J CDCl 3 ) <S 1.82(2H,quintet,J= 
7.3Hz), 1.91-1.97(lH,m), 2.05-2.1 3(1 H,m), 2.4 
2(2H,t,J=7.5Hz), 2.455(3H,s), 2.461(4H,t,J=5.1 
Hz), 3.35(1 H,dt,J=12.9,4.8Hz), 3.42(4H,t,J=5.3 
Hz), 3.49(lH,ddd,J=12.9,9.6,3.3Hz), 3.68(2H,t,J 
=7.4Hz), 3.77(1 H,d,J=6.3Hz), 4.44(2H,brs), 4.4 
9(lH,br), 6.33(1 H,t,J=2.3Hz), 6.38(lH,dd,J=8. 
0,1.4Hz), 6.44(lH,dd,J=8.1,1.8Hz), 6.92(lH,dd 
d,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.3Hz), 7.06(1 
H,ddd,J=8.0,2.0,l.lHz), 7.16(lH,t,J=8.1Hz), 7.2 
5(lH,t,J=8.1Hz), 8.03(1 H,s). 

IR(KBr)1653,1595,1557,1514,1472,1435,13 
41,1306,1223,1 150,995,733cm' 1 . 



[0212] 

188 

(it^m 188 0>Stjfi) 

2-[5-[3-(3-^PP^xy^v)T-U/]-2-y ; 3 1 ^-6, 
7-vtKPt 0, JK[2,3-d]t o, J^V>-8(5H)--r;U]-N- 
(2-^U/tOJ/x^U)7*h75K(160mg* 0.30m 
mol)*h;Ul>(6.0ml)|::JS*te1±, &S7Klf§£(0. 
28ml)£J)n*fco 

E£«B£ 125 deg C V 16 B#|ffl«#Lfco 
fiJ5KS^*ICft||X^;U(50ml)SJinx.fco 

S*«B* 1 fflS*»<b^h'J^A**a(20ml) 
AlXfiSld**(20inl)-C3tJ*Lfco 



A^PTh^^-(tS*tt:^+it>:PKx 
f;b=l:2-Kllf^)-e5flSL, 2-[5-[7iz 
^;U-3-(3-^PP^x/^v)7xU/]-2->^;U- 
6,7-vtKPt°UK[2,3-d]t°'J^V>-8(5H)->r 
;U]-N-(2-^E;U7fx»jyx^;u)7-trh7^K(^^ 



water (5.0 ml ) was added. 

mixture was extracted with ethylacetate (50 ml ). 

You washed organic layer with saturated saline (15 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafli ] 
(basic :ethylacetate *ethylacetate :methanol =85:15 ), 4 - [3 - 
[5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl ] - 1 -piperazine carboxamide it acquired (compound 
1 87 ) (86 mg ) as amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82(2 H, quintet, J=7.3Hz ), 1.91 - 1.97(1 H,m),2.05- 
2.13 (1 H, m), 2.42 (2 H, t, J=7.5Hz ), 2.455(3 H, s ), 2.461 
(4 H, t, J=5.1Hz ), 3.35 (1 H, dt, J=12.9, 4.8Hz ), 3.42 (4 H, t, 
J=5.3Hz ), 3.49 (1 H, ddd, J=12.9, 9.6, 3.3Hz ), 3.68 (2 H, t, 
J=7.4Hz ), 3.77 (1 H, d, J=6.3Hz ), 4.44 (2 H, brs ),4.49 (1 H, 
br ), 6.33 (1 H, t, J=2.3Hz ), 6.38 (1 H, dd, J=8.0, 1 .4Hz ), 
6.44(1 H, dd,J=8.1, 1.8Hz), 6.92(1 H, ddd, J=8.2, 2.3, 
1.0Hz), 7.01 (1 H, t, J=2.3Hz), 7.06(1 H, ddd, J=8.0, 2.0, 
1.1Hz ), 7.16(1 H, t, J=8.1Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.03 
0 H,s). 

IR(KBr) 

1,653,159,515,571,514,147,214,351,341,130,612,231,150,995,733 
cm <sup>-K/sup>. 

[0212] 

Working Example 188 
(Production of compound 188) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
melting (2 -morpholino ethyl ) acetamide (160 mg , 0.30 mm 
ol ) in toluene (6.0 ml ), it added the acetic anhydride (0.28 
ml). 

mixture 16 hours was agitated with 125 deg C. 

ethylacetate (50 ml ) was added to reaction mixture . 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (20 ml ) and was washed with saturated 
saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane :ethylacetate 
=l:2*ethylacetate ), 2 - [5 - [acetyl -3- (3 -chlorophenoxy ) 
anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] -N- it acquired (2 -morpholino ethyl ) 
acetamide (compound 1 88 ) (1 16 mg ) as oyl . 



Page 233 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



188)(116mg)£3f*JU£LT»fc 0 

'H-NMR^OOMH^CDCh) 8 1 .92(3H,s), 1 .97-2. 
07(2H,m), 2.37(4H,t,J=4.7Hz), 2.43(2H,t,J=6.0 
Hz), 2.47(3H,s), 3.33(2H,q,J=5.9Hz), 3.34-3.41 
(lH,m), 3.47-3. 51(lH,m), 3.56(4H,t,J=4.5Hz), 
4.13(lH,d,J=15.6Hz), 4.24(1 H,d,J=l 5. 6Hz), 5.7 
0(lH,t,J=6.9Hz), 6.77(1 H,s), 6.83-6.88(3H,m), 
6.97(1 H,t,J=2.3Hz), 7.00(lH,dd,J=8.4,2.1Hz), 
7.14(lH,d,J=9.0Hz), 7.29(lH,t,J=7.8Hz), 7.35(1 
H,t,J=8.3Hz), 8.08(1 H,s). 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .92 (3 H, s ), 1 .97 - 2.07 (2 H, m ), 2.37 (4 H, t, J=4.7Hz ), 
2.43 (2 H, t, J-6.0Hz ), 2.47 (3 H, s ), 3.33(2 H, q, J=5.9Hz ), 
3.34 - 3.41 (1 H, m ), 3.47 - 3.51 (1 H, m ), 3.56 (4 H, t, 
J=4.5Hz ), 4.13 (1 H, d, J=15.6Hz ), 4.24 (1 H, d, J=15.6Hz ), 
5.70(1 H, t, J=6.9Hz ), 6.77 (1 H, s ), 6.83 - 6.88 (3 H, m ), 
6.97 (1 H, t, J=2.3Hz ), 7.00 (1 H, dd, J=8.4, 2. 1Hz ), 7.14 (1 
H, d, J=9.0Hz ), 7.29 (1 H, t, J-7.8Hz ), 7.35(1 H, t, 
J=8.3Hz), 8.08(1 H,s). 



IR(KBr)1661, 1591, 1555,1485, 14 
72,1427,1327,1304,1273,1219,11 
17,920,731cm- 1 . 

[0213] 

189<DSUfi) 

4-[4-[5-[3-(3-^PP7x/^rv)7- l J/]-2-^if L ;U 
-6,7-vtKPt 0| JK[2,3-d]t 0| J^V>-8(5H)--f;U] 
^f;i/]-l-t?^7V^^tI>8 t-3J^U(2.61 
g, 430mmol)£ft&X^U(40ml)|C^jg$t!\ 4 
fflS*»-ftMx^;K20ml)*J!lPAfco 



(50ml)^iP^.fco 

SI£1fcSft»x^K300ml+l(>0ml x 2)^tStt5 

^«BSfisidffi*(i50nii)-e2t»L. m?m 

;U=10:l)Tr*ISL. N-[3-(3-^PP7i/*y) 
7x-^]-2-^;L/-8-[4-(l-t°^^v-;U)^ 
;U]-5,6,7,8-iPh^t:KPt 0 UK[2,3-d]t o, J5v>- 
5-7£>(<b£4fc) 189)(2.12g)S7^U7TXt 
LT»fco 



1R 

(KBr)16,61 1,591,155,514,851,472,142,713,271,304,127,312,191,1 17,920,731 
cm <sup>- 1 </sup>. 

[0213] 

Working Example 1 89 
(Production of compound 1 89 ) 

4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
butyl ] - 1 -piperazine carboxylic acid t-butyl melting (2.61 g, 
4.30 mm ol ) in ethylacetate (40 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (20 ml ). 

mixture overnight stirring was done with room temperature . 

saturated sodium bicarbonate * aqueous solution (100 ml ) 
and water (50 ml ) was added. 

mixture was extracted with ethylacetate (300 ml +100ml X 
2). 

You washed organic layer with saturated saline (150 ml ), 
dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane : ethylacetate 
=l:2*ethylacetate *ethylacetate :ethanol =10:1 ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 -piperazinyl ) 
butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired the [2 and 3 
-d ] pyrimidine -5-amine (compound 1 89 ) (2. 12 g ) as 
amorphous . 



5c*»*f IS C 28 H 35 ClN 6 O0.25H 
2 OtLX 



elemental analysis values 

C<sub>28</sub>H<sub>35</sub>ClN<sub>6</sub>O*0.25H<sub>2</sub>O 
doing 



Calcd:C,65.74;H,6.99;N,16.43. 

Found:C,65.62;H,6.97;N, 16.15. 

1 H-NMR(300MHz,CDCl 3 ) S 1 .47- 1 .65(4H,m), 
1.85-1.96(lH,m), 2.05-2.14(1 H,m), 2.35-2.40(6 
H,m), 2.46(3H,s), 2.89(4H,t,J=4.8Hz), 3.32(1 H, 
dt,J=12.6,4.7Hz), 3.46(lH,ddd,J=12.8,9.8,3.3H 



Calcd:C, 65.74;H, 6.99;N, 16.43. 
Found:C, 65.62;H, 6.97;N, 16.15. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
I.47. 1.65 (4 H,m), 1.85 - 1.96(1 H, m ), 2.05 - 2.14 (1 H, 
m ), 2.35 -2.40 (6 H, m ), 2.46 (3 H, s ), 2.89 (4 H, t, 
J=4.8Hz ), 3.32 (1 H, dt, J=12.6, 4.7Hz ), 3.46 (1 H, ddd, 
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z), 3.58-3.74(2H,m), 3.78(lH,d,J=6.3Hz), 4.49 
(lH,q,J=5.1Hz), 6.34(lH,t,J=2.3Hz), 6.37(lH,d 
d,J=8.0, 1.7Hz), 6.45(1 H,dd,J=8. 1,1.5Hz), 6.92 
(lH,ddd,J=8.1,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 
7.06(1 H,ddd,J=7.9,2.0,0.8Hz), 7.16(lH,t,J=8.1H 
z), 7.24(1 H,t,J=8.1 Hz), 8.01(lH,s), NH 

IR(KBr)1593,1557,1514,1489,1472,1429,1223,l 
148cm-'. 

[0214] 

mmm m 

(it$m 190(D$Ji£) 

-(i-t°^v~;u)x^;L/]-5,6,7,8--xh^tKPt 0 

'JK[2,3-d]t 0| J5v>-5-TS> 4 J£i£i£(350mg), 
xh^rvP^(75//l), v^V^Pt^Ux^^UTS 
>(0.55ml)Si; PS-*;i/7t^^K(1.20mmol/g. 
0.88g)£v^PP/$>(10ml)lclg^£i^m;S 
-C3 BIH«#Lfc 0 

tZo 

*§SL> N-[3-(3-<7P P7i/+v)7i-Jl/]-8-[2- 

[4-(xh+vy-trT;u)-i-t°^v-^]x^jU]-2 
->T;U-5,6,7,8-f-h^tKPfcf , JK[2 > 3-d]tf , JSS? 
>-5-75>(fc£*l 190)(64mg)£:*>OU<tLT# 

1 H-NMR(300MHz,CDCl 3 ) <5 1.24(3H,t,J=6.9Hz), 
l.89-1.98(lH,m), 2.05-2. 15(lH,m), 2.46(3H, 
s), 2.53-2.54(4H,m), 2.60(2H,t,J=6.6Hz), 3.38 
(lH,dt,J=12.9,4.7Hz), 3.48-3.5 l(4H,m), 3.56(2 
H,q,J=6.9Hz), 3.59(1 H,br), 3.69-3.88(3H,m), 4. 
14(2H,s), 4.50(lH,br), 6.33(1 H,t,J=2.3Hz), 6.3 
8( 1 H,dd, J=8.0, 1 .7Hz), 6.44( 1 H,dd,J=8. 1 ,2. 1 Hz), 
6.92(lH,ddd,J=8.2,2.5,0.8Hz), 7.01(lH,t,J=2.3 
Hz), 7.06(1 H,ddd,J=8.0,2. 1,1.1 Hz), 7.16(lH,t,J 
=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.04(lH,s). 

IR(KBr)1644,1593,1555,1514,1472,1429,1223,l 
148,1001,735cm" 1 . 



[0215] 

mmm m 
(its® 191 (Dmm 

N-[3-(3^PP7iy+v)7i-;i/]-2->fyi/-8-[4 
-(l-t°^^vx^)^U]-5,6,7,8-xh^tKPt° 



J-12.8, 9.8, 3.3Hz ), 3.58 - 3.74 (2 H, m ) a 3.78 (1 H, d, 
J=6.3Hz ),4.49 (1 H, q, J=5.1Hz ), 6.34 (1 H, t, J=2.3Hz ), 
6.37(1 H,dd, J=8.0, 1.7Hz ), 6.45 (1 H,dd, J=8.1, 1.5Hz), 
6.92 (1 H, ddd, J=8.1, 2.4, 0.9Hz ), 7.01 (1 H, t, J=2.3Hz ), 
7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ), 7.16(1 H, t, J=8.1Hz ), 
7.24 (1 H, t, J=8.1Hz ), 8.01 (1 H, s ), NH has not done 
identification . 

IR(KBr) 1593, 1557, 1514, 1489, 1472, 1429, 1223 and 
1 148 cm <sup>-l</sup>. 



N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (350 mg ), the 
ethoxyacetic acid (75;mu 1 ), diisopropyi ethylamine (0.55 
ml ) and suspension designating PS-carbodiimide (1.20 
mmol/g , 0.88g ) as dichloromethane (10 ml ), 3 -day period it 
agitated with room temperature . 

reaction mixture was filtered, filtrate was concentrated under 
vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate = l:l*ethylacetate ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 8 - [2 - [4 - (ethoxy acetyl ) - 1 
-piperazinyl ] ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
it acquired [2 and 3 -d ] pyrimidine -5-amine (compound 
190) (64 mg)as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.24(3 H, t, J=6.9Hz), 1.89- 1.98(1 H, m ), 2.05 - 2.15 (1 H, 
m ), 2.46 (3 H, s ), 2.53 -2.54 (4 H, m ), 2.60 (2 H, t, 
J=6.6Hz ), 3.38 (1 H, dt, J=12.9, 4.7Hz ), 3.48 - 3.51 (4 H, 
m ), 3.56 (2 H, q, J=6.9Hz ), 3.59 (1 H, br ), 3.69 -3.88 (3 H, 
m ), 4.14 (2 H, s ), 4.50 (1 H, br ), 6.33 (1 H, t, J=2.3Hz ), 
6.38(1 H, dd, J=8.0, 1.7Hz), 6.44(1 H,dd, J=8.1, 2.1Hz), 
6.92 (1 H, ddd, J=8.2, 2.5, 0.8Hz ), 7.01(1 H, t, J=2.3Hz ), 
7.06(1 H, ddd,J=8.0,2.1, 1.1 Hz ), 7.16 (1 H, t, J=8.1Hz), 
7.25(1 H, t,J=8.1 Hz) 8.04(1 H, s ). 

IR (KBr) 

1 64,4 1 5,93 1 ,555, 1 5 1 ,4 1 4,72 1 ,429, 1 22,3 1 1 ,48 1 ,00 1 ,735 cm 
<sup>-K/sup>. 



N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 



vacuum . 



[0214] 

Working Example 1 90 
(Production of compound 1 90 ) 



[0215] 

Working Example 191 
(Production of compound 191 ) 
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UK[2,3-d]t: o, J5v>-5-75>(204mg.0.40mmo 

i),xh+e/ftsi(57/ii)ai; ps-*ju*s?^5K 

(1 .20mmoi/g, 0.67g)£ v£P P**>(8.0ml)lcBi 



tt:^*it>-Wiftx^;u)-e||»L, N-[3-(3-<7 

□ P7xyJrvpx-;U]-8-[4-[4-(Xh+v7-tz^ 

;u)-i-t°^^v-;u]^^]-2-^;u-5,6,7,8-T- 

h^tKPt 0 'jK[2,3-d]t 0| JSv>-5-75>ab^fe 
191)(148mg)S^;i/i:LT»fco 

, H-NMR(300MHz,CDCl 3 ) d 1.24(3H,t,J=6.9Hz), 
1.52(2H,quintet,J=7.1Hz), 1.65(2H, quintet, J=7. 
4Hz), 1.86-1.96(lH,m), 2.03-2.14(lH,m), 2.39- 
2.44(6H,m), 2.46(3H,s), 3.32(lH,dt,J=12.6,4.8H 
z), 3.46(lH,ddd,J=12.8,9.6,3.3Hz), 3.52-3.69(8 
H,m), 3.80(lH,d,J=5.7Hz), 4.14(2H,s), 4.49(1 
H,br), 6.34(lH,t,J=2.0Hz), 6.37(lH,dd,J=8.1,1.5 
Hz), 6.45(1 H,dd,J=8.3,1.7Hz), 6.92(1 H,ddd,J= 
8.2,2.2,0.8Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,dd 
d,J=7.9,2.0,0.8Hz), 7.16(lH,t,J=8.0Hz), 7.24(1 
H,t,J=8.1Hz), 8.02(1 H,s). 

IR(KBr) 1645, 1593, 1557,1514,1472,1429,1223,1 
148cm -1 . 

[0216] 

HJS^J 192 
(it^ty 192<D*U&) 

N-[3-(3-^PD7i/+v)7i-jl/]-2^fJl/-8-[4 

-(l-e^^v-vu^^yuj^^j^-xh^tKPt 0 

1 J K [2,3-d] t° 'J 5i/>-5-75>(202mg) % 2-7 P -f ? 
£75>yK(67mg)fttf PS-*;U7Kv-<5K(1.20m 
mol/g. 0.66g)^v^PP>^>(8.0ml)lcSJ»* 
■ar,Sffl-C3 BM«#Lfco 

tt:^+-y->-»»X^;i/)-efltSL. N-[3-(3-2 

□ □7iy*y)7xZjb]-8.[4-[4-(2-7P>f;i/)-l- 
t°^ : 7vx;U]^5 1 ;U]-2-y5 1 ;U-5,6,7,8-xh : 7tK 
Pt 0| JK[2,3-d]t 0| J^V>-5-7^>(^^^ 192X1 
43mg)^7 z E;U77'X < !:LT#fco 



3 -d ] pyrimidine -5-amine (204 mg , 0.40mmol ), the 
ethoxyacetic acid (57;mu 1 ) and suspension designating 
PS-carbodiimide (1.20 mmol/g , 0.67g ) as dichloromethane 
(8.0 ml ),3 -day period it agitated with room temperature . 

reaction mixture was filtered, filtrate was concentrated under 
vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(basic :hexane *ethylacetate ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 8 - [4 - [4 - (ethoxy acetyl ) - 1 -piperazinyl ] butyl ] 
- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 191 ) (148 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.24 (3 H, t, J=6.9Hz ), 1.52 (2 H, quintet, J=7.1Hz), 1.65 (2 
H, quintet, J=7.4Hz ), 1.86 - 1.96 (1 H, m ), 2.03 - 2.14(1 H, 
m ), 2.39 - 2.44 (6 H, m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J-12.6, 
4.8Hz ), 3.46 (1 H, ddd, J=12.8, 9.6, 3.3Hz ), 3.52 - 3.69 (8 H, 
m ), 3.80(1 H, d, J=5.7Hz ), 4.14 (2 H, s ), 4.49 (1 H, br ), 
6.34 (1 H, t, J=2.0Hz ), 6.37 (1 H, dd, J=8.1, 1.5Hz ), 6.45 (1 
H, dd, J-8.3, 1 .7Hz ), 6.92 (1 H, ddd, J=8.2, 2.2, 0.8Hz ), 7.01 
(1 H, t, J=2.1Hz ),7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ), 7.16 (1 
H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.1Hz ), 8.02 (1 H, s ). 

IR(KBr) 1645, 1593, 1557, 1514, 1472, 1429, 1223 and 
1 148 cm <sup>-K/sup>. 

[0216] 

Working Example 192 
(Production of compound 1 92 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (202 mg ), 2 -[furoikkuashiddo ] 
(67 mg ) and suspension designating PS-carbodiimide (1.20 
mmol/g , 0.66g ) as dichloromethane (8.0 ml ), 3-day period it 
agitated with room temperature . 

reaction mixture was filtered, filtrate was concentrated under 
vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(basic :hexane *ethylacetate ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 8 - [4 - [4 - (2 -furoyl ) - 1 -piperazinyl ] butyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 192 ) (143 mg ) as 
amorphous . 



7C*»«f fit C33H37 

ClN 6 O 3 -0.25H 2 Oi: 



elemental analysis values 

C<sub>33</sub>H<sub>37</sub>ClN<sub>6</sub>O<sub>3</sub>*0.25H<sub>2</sub>O 
doing 



Calcd:C,65.44;H,6.24;N,13.88. 



Calcd:C, 65.44;H, 6.24;N, 13.88. 
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Found:C,65. 1 7;H,6.34;N, 1 3.65. 

'H-NMR^OOMH^CDCb) 8 1 .49-1 .58(2H,m), 
1.66(2H,quintet,J=7.1Hz), 1.86-1.96(lH,m), 2.0 
3-2.14(lH,m), 2.43(2H,t,J=7.5Hz), 2.46(3H,s), 
2.49(4H,t,J=5.1Hz), 3.32(1 H,dt,J= 12.6,4.7Hz), 
3.47(lH,ddd,J=12.8,9.8,3.2Hz), 3.67(2H,t,J=7.2 
Hz), 3.81(5H,br), 4.50(lH,br), 6.34(lH,t,J=2.1 
Hz), 6.37(1 H,dd,J=7.8,2.1 Hz), 6.45(lH,dd,J=8. 
4,2.4Hz), 6.48(lH,dd,J=3.5,2.0Hz), 6.91(lH,dd 
d,J=8.3,2.4,0.9Hz), 6.99(1 H,dd,J=3.6,0.9Hz), 7. 
01(1 H,t,J=2. 1 Hz), 7.06(1 H,ddd,J=8. 1 ,2. 1 ,0.9H 
z), 7.16(lH,t,J=8.0Hz), 7.24(lH,t,J=7.8Hz), 7.4 
8(1 H,dd,J=l .8,0.9Hz), 8.02(1 H,s). 

IR(KBr)1593,1557,1514,1489,1472,1431, 1294,1 
267,1223,1150cm* 1 . 

[0217] 

193 

(itsm 193 <om&) 

N-[3-(3-^PP^xy+v)^x-;U]-2->^;i/-5,6, 
7,8-Th^tKnt°'JK[2,3-d]t 0| J5v>-5-7^> 
((-)-<*. 1.10g,3.00mmol)© THF(30ml)SI$ft|C 
^^*'J^A(2.69g)ai;7-b : f;U^P5K(1.09 
ml)£fln*_fc 0 

a«tt« 75 deg C T* 10 MliattLfc. 

x$/-;u(5.0mi)£jjD* s g£tt*Sffl-e 10 » 
MflMtLfco 

fi(6Se£*£»ET. X&U ft»x*;u(300 
ml)£in*.fc 0 

s^***(ioomi)ai;iaipftS7K(50mi)-eijfe 

**t»ET, HSU m&sWffl,*^ 
^□Vh^7>T-(^4r^>:^X^;U=l:2^ 
ft»X^;U^ft»X^jU:X$/-;U=20:1^10: 
1— »»x^;u : x5ry— ;b:hijx^JU75>=10 
0:10:l)-e«»L. ^bCiixf Jl/-y^V^Pt 0 
^UX— x;U*eS^^^ffl\N-[3-(3-^PD7x 
y+vPiX^]-N-(2-^f;i,-5,6,7,8-fK7tKP 
t 0 'JK[2,3-d]t°U5v>-5-f;U)7-bh75K«b^ 
Ml 193X597mg)£ftfe«iii:LTf»fco 



mp 190- 192 deg C. 

5c*»*f fit C 22 H 21 C1N 4 0 2 ■ 0. 1H 2 0 <h 



Calcd:C,64.34;H,5.20;N, 13.64. 



Found:C, 65.1 7;H, 6.34;N, 13.65. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .49 - 1 .58 (2 H, m ), 1 .66 (2 H, quintet, J=7. 1 Hz ), 1 .86 - 
1 .96 (1 H, m ), 2.03 - 2.14 (1 H, m ),2.43 (2 H, t, J=7.5Hz ), 
2.46 (3 H, s ), 2.49 (4 H, t, J=5.1Hz ), 3.32 (1 H, dt, J=12.6, 
4.7Hz ), 3.47 (1 H, ddd, J=12.8, 9.8, 3.2Hz ), 3.67 (2 H, t, 
J=7.2Hz ), 3.81 (5 H, br ), 4.50(1 H, br ), 6.34 (1 H, t, 
J=2.1Hz), 6.37(1 H, dd, J=7.8, 2.1Hz ), 6.45(1 H, dd, J=8.4, 
2.4Hz ), 6.48 (1 H, dd, J=3.5, 2.0Hz ), 6.91 (1 H, ddd, J=8.3, 
2.4, 0.9Hz ), 6.99 (1 H, dd, J=3.6, 0.9Hz ), 7.01 (1 H, t, 
J=2.1Hz ),7.06 (1 H, ddd, J=8.1, 2.1, 0.9Hz ), 7.16 (1 H, t, 
J=8.0Hz ), 7.24 (1 H, t, J=7.8Hz ) 7.48 (1 H, dd, J=1.8, 
0.9Hz ), 8.02(1 H,s). 

IR(KBr) 1593, 1557, 1514, 1489, 1472, 1431, 1294, 1267, 
1223 and 1 150 cm <sup>-l</sup>. 

[0217] 

Working Example 1 93 
(Production of compound 1 93 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (-) - 
potassium carbonate (2.69 g ) and acetyl bromide (1 .09 ml ) 
was added to THF (30 ml ) solution of body and 1 . 10 g, 
3.00mmol) . 

mixture 10 hours was agitated with 75 deg C. 

Including ethanol (5.0 ml ), mixture 10 min was agitated with 
the room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](hexane : ethylacetate 
=l:2*ethylacetate *ethylacetate :ethanol 
=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1 ), 
furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , N- [3 - (3 -chlorophenoxy ) phenyl ] 
-N- itacquired (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) acetamide (compound 193 ) (597 mg ) 
as colorless crystal . 

mpl90-192deg C. 



elemental analysis values 

C<sub>22</sub>H<sub>2 1 </sub>ClN<sub>4</sub>O<sub>2</sub>*0. 1 
H<sub>2</sub>0 doing 

Calcd:C, 64.34;H, 5.20;N, 13.64. 
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Found:C,64. 1 0;H,5 . 1 3 ;N, 1 3.48. 
[a] 20 D =-8.8° (c=0.112 in *$J— )\,). 



[a] 



,20 



Mg365 



--269.7° (c=0.2255 in ;U). 



'H-NMR^OOMH^CDCb) 8 1 .82-2.01(2H,m), 
1.94(3H,s), 2.44(3H,s), 3.16-3.23(lH,m), 3.38- 
3.45(lH,m), 5.20(lH,brs), 5.97(1 H,t,J=6.9Hz), 
6.71(lH,brs), 6.81-6.83(2H,m), 6.94(1 H,t,J=2.1 
Hz), 6.99(lH,dd,J=7.8,1.8Hz), 7.13(lH,d,J=9.3 
Hz), 7.28(lH,t,J=8.1Hz), 7.3 l(lH,t,J=8.1Hz), 
8.09(1 H,s). 

[0218] 

rn&m 194 

(1t^l94<7>S£) 

N-[3-(3--?PP7iy+y)7i-JI/]-2^f^-8-[4 
-(l-t 0 ^7V-;L,)^;U]-5 J 6,7,8-T-h^tKPt° 
'JK[2,3-d]t°USv>-5-75>(204mg)&i;^^ 
^'JOAOllmg)^ THF(8.0ml)lceS^-t±fc 
T^;U^P»JK(31 u \)*tt\7Ltzo 

tSWm^7Km^h'J^A7K^^(3.0ml)Si;7K 
(20ml)^iP^.fco 

/l^%^P^x^;K100ml)-etttULfco 
*^H^I&«]$iS7k(15nil)«tL, JHETkttife 

;i^A£P7h^7>r-(l&S14:^*-*>:IE 
^X^^=2:l-PMxT;U)^mSiL. N-[8-[4- 

(4-y-tr^;u-i-t°^^v-^)]^>fU]-2-y^;u- 

5,6,7,8-^h^tKPeUK[2,3-d]t°U = v>-5--r 
;U)-N-[3-(3-^PP3?xy^rV)-7x-;U]7S>(^ 
£1$g 194)(133mg)^7|--ryU<tL^#fco 

, H-NMR(300MHz,CDCl 3 ) (5 1.52(2H,quintet,J= 
7.5Hz), 1.65(2H,quintet,J=7.2Hz), 1.86-1.96(1 
H,m), 2.03-2.14(lH,m), 2.09(3H,s), 2.39-2.45 
(6H,m), 2.46(3H,s), 3.32(1 H,dt,J=12.9,4.7Hz), 
3.42-3.51(lH,m), 3.46(2H,t,J=5.0Hz), 3.62-3.69 
(4H,m), 3.81(lH,d,J=5.4Hz), 4.49(lH,br), 6.34 
(lH,t,J=2.1Hz), 6.37(lH,dd,J=8.1,1.2Hz), 6.45 
(lH,dd,J=8.4,1.5Hz), 6.91(lH,ddd,J=8.2,2.3,l .0 
Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=8.3H 
z), 8.02(1 H,s). 

IR(KBr) 1636,1 593, 1557,1514,1489,1472,14 



FoundiC, 64.10;H, 5.13;N, 13.48. 

[;al] <sup>20</supXsub>D</sub>=-8.8* (c=0.1 
12inmethanol ). 



[;al] <sup>20</sup><sub>Hg365</sub>= 
(c=0.2255inmethanol ). 



-269.7* 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 - 2.01 (2 H, m ), 1.94 (3 H, s ), 2.44 (3 H, s ), 3.16 - 3.23 
(1 H, m ), 3.38 -3.45 (1 H, m ), 5.20 (1 H, brs ), 5.97 (1 H, t, 
J=6.9Hz ), 6.71 (1 H, brs ), 6.81 - 6.83 (2 H, m ), 6.94 (1 H, t, 
J=2.1Hz ), 6.99 (1 H, dd, J=7.8, 1.8Hz ),7.13 (1 H, d, 
J=9.3Hz), 7.28(1 H, t,J=8.1Hz), 7.31 (1 H, t, J=8.1Hz), 
8.09(1 H,s). 

[0218] 

Working Example 1 94 
(Production of compound 1 94 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (204 mg ) and potassium carbonate 
(111 mg ) after suspension, acetyl chloride (3 1 ;mu 1 ) was 
added to THF (8.0 ml ). 

mixture 1 hour was agitated with room temperature . 

saturated sodium bicarbonate * aqueous solution (3.0 ml ) and 
water (20 ml ) was added. 

mixture was extracted with ethylacetate (100 ml ). 

You washed organic layer with saturated saline (15 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =2:l*ethylacetate ), N- [8 - [4 - (4 
-acetyl -1- piperazinyl ) ] butyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] amine (compound 1 94 ) 
(133 mg )as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.52 (2 H, quintet, J=7.5Hz ), 1.65 (2 H, quintet, J=7.2Hz ), 
1 .86 - 1 .96 (1 H, m ), 2.03 - 2. 14 (1 H, m ), 2.09(3 H, s ), 2.39 
- 2.45 (6 H, m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.9, 4.7Hz ), 
3.42 - 3.51 (1 H, m ), 3.46 (2 H, t, J=5.0Hz ), 3.62 -3.69 (4 H, 
m ), 3.81 (1 H, d, J=5.4Hz ), 4.49 (1 H, br ), 6.34 (1 H, t, 
J=2.1Hz ), 6.37 (1 H, dd, J=8.1, 1.2Hz ), 6.45 (1 H, dd, J=8.4, 
1.5Hz ), 6.91 (1 H, ddd, J=8.2, 2.3, 1.0Hz ), 7.01(1 H, t, 
J=2. 1Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 0.8Hz ), 7. 16 (1 H, t, 
J=8.1Hz), 7.24(1 H,t, J-8.3Hz) 8.02(1 H, s ). 



IR(KBr) 

1,636,159,315,571,514,148,914,721,427,125,612,231,150,992,733 
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27,1 256, 1 223, 1 1 50,992,733cm" 1 . 
[0219] 

{\t^m 195 omm 

2-[5-[3-(3-<7Pa7xy^v)T-'J/]-2->^;i/-6, 
7-vtKPt 0 'jK[2,3-d]t 0 'J£v>-8(5H)--r;L,]^ 
|£(905mg. 2.13mmol), 2-(l,4-v^+l--8-Tif 
Xt°P[4.5]T r *>-8^^)X^>7 P ^>(595mg). 
WSC(817mg). l-tKP+v-lH-^OVh'JTy 
— ;U-7KfP^l(326mg)^ DMF(20ml)IC;g££ 



i-e2o mmmwuz 



m\)&B7Ltz'&. 7K(100ml x 3)&tf !&fQ&i&7K 
(30ml)T^;tLfro 

A^7P^h^7^-(^*t£:^+^>:^X 
^;U=l:l-l:2-P^x^W*I^L. £bl^ 
Plgx^U^bS^ffi^TlV 2-[5-[3-(3-?P 
P^xy^rv)7xijy]-2^T;U~6,7-vtKPt 0 
•JK^^-djeU^V^-SCSHV-f^l-N-^l^v 
^+-y--8-T*tFXt°P[4.5]xA>-8--f;U)X^ 
;U]7-bh7£K(lb£^ 195)(959mg)£*Rfe$S 

mp96-98 deg C. 

Ttmfttirm C 3 ,H37C1N 6 0 4 <!:LT: 



Calcd:C,62.78;H,6.29;N,14.17. 

Found:C,62.60;H,6.34;N,14.10. 

, H-NMR(300MHz,CDCl 3 ) 8 1 .48-1.62(4H,m), 
2.03-2. 18(2H,m), 2.44(4H,t,J=5.6Hz), 2.48(3H,s 
+2H,t,J=5.7Hz), 3.33(2H,q,J=5.6Hz), 3.46(lH,d 
t,J=12.6,5.4Hz), 3.56-3.61(lH,m), 3.91(4H,s), 
3.99(1 H,d,J=6.9Hz), 4.17(lH,d,J=15.9Hz), 4.33 
(lH,d,J=15.9Hz), 4.60(1 H,q,J=5. 2Hz), 6.36(1H, 
t,J=2.1Hz), 6.37-6.40(1 H,m), 6.47(1 H,dd,J=8.1, 
1.5Hz), 6.81(lH,t-like), 6.92(1 H,ddd,J=8.2,2.2, 
0.8Hz), 7.02(1 H,t,J=2.1 Hz), 7.06(lH,ddd,J=8.0, 
2.0,1.1Hz), 7.17(lH,t,J=8.0Hz), 7.25(lH,t,J=8.1 
Hz), 8.15(lH,s). 



cm <sup>-l</sup>. 
[0219] 

Working Example 195 
(Production of compound 195 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (905 mg , 2.13mmol ), 2 - (1 and 4 -dioxa -8-aza spiro [4. 
5] decane -8-yl ) ethane amine (595 mg ), WSC (817 mg ), 1 
-hydroxy -IH-benzotriazole monohydrate mixing (326 mg ) 
to DMF (20 ml ), 20 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),water (100 ml X 3 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate , 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=l:l*l:2*ethylacetate ), furthermore did recrystallization from 
ethylacetate , 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] -N- itacquired [2 - (1 and 4 -dioxa -8-aza spiro [4. 5] 
decane -8-yl ) ethyl ] acetamide (compound 195 ) (959 mg ) as 
colorless crystal . 

mp96-98deg C. 

elemental analysis values C<sub>3 1 

</sub>H<sub>37</sub>ClN<sub>6</sub>0<sub>4</sub> 

doing 

Calcd:C, 62.78;H, 6.29;N, 14.17. 
Found:C, 62.60;H, 6.34 ;N, 14.10. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.48 - 1.62 (4 H, m ), 2.03 - 2.18 (2 H, m ), 2.44 (4 H, t, 
J=5.6Hz ), 2.48 (3 H, s+2H, t, J=5.7Hz ), 3.33(2 H, q, 
J-5.6Hz ), 3.46 (1 H, dt, J-12.6, 5.4Hz ), 3.56 - 3.61 (1 H, 
m ), 3.91 (4 H, s ), 3.99 (1 H, d, J=6.9Hz ), 4.17 (1 H, d, 
.J=15.9Hz ), 4.33 (1 H, d, J=15.9Hz ), 4.60(1 H, q, J=5.2Hz ), 
6.36 (1 H, t, J=2.1Hz ), 6.37 - 6.40 (1 H, m ), 6.47 (1 H, dd, 
J=8.1, 1.5Hz), 6.81 (1 H, t-like), 6.92(1 H, ddd, J-8.2, 2.2, 
0.8Hz ), 7.02 (1 H, t, J=2.1Hz ), 7.06(1 H, ddd, J=8.0, 2.0, 
1.1Hz ), 7.17 (1 H, t, J=8.0Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.15 
(1 H,s). 



IR(KBr)1665,1586,1557,1518,1491,l 
472,1427,1341,1223,1150,1098,733c 
m . 

[0220] 



IR 

(KBr)16,651,586,155,715 } 181,491, 147,214,271,341, 122,31 1,501,098,733 
cm <sup>- 1 </sup>. 

[0220] 
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(it£ty 196 (DStJg) 

2-[5-[3-(3-<7PP^xy^v)7- l J/]-2-^;U-6, 
7-vtKPt 0| JK[2,3-d]t°»JSv>-8(5H)--r;U]P 
K(726mg, 1.71mmol), l-?*^)^) JX.=f~)l> 
7£>(500mg), WSC(655mg)&tf 1-tKP^rV- 
lH-'OV h , J7 7x /-~>/U-7K*P%(262mg)^ DMF 
(20ml)[;i;g££tK MSTr 20 (#Pe1jf #Lfc 0 

£j£?g£^£«ETs XflgU lti£x^K300 

ml)£Jn*_fc&. 7X(100ml x 3)&tf t&W&J^K 
(30ml)-e^fe;fLfco 

U 0 B B Jm\2-[5-[3-(3^PP7iy+y)7~U 

yi^^^-^-vtKpe'jKp^-die'jsvv-s 

(5H)-^;U]-N-[2-(4-5 1 7|- I E>'U^ , J/)X^^]7-t 
hTSKtfb^ 196)(664mg)$^fejig H B B <hLr# 



mpl40-141 deg C. 
7c*^Wfit C 28 H 3 3C1N 6 0 2 S <tLT 

Calcd:C,60.80;H,6.01;N,15.19. 

Found:C,60.57;H,6.23;N,15.05. 

1 H-NMR(300MHz 5 CDCl 3 ) d 1.97-2.06(1 H,m), 
2. 14-2.20(1 H,m), 2.47(2H,t,J=6.0Hz), 2.49(3H, 
s), 2.51-2.54(4H,m), 2.64-2.67(4H,m), 3.34(2 
H,q,J=5.6Hz), 3.44(1 H,dt,J==l 2.3,4.8Hz), 3.62(1 
H,ddd,J=12.7,9.7,3.4Hz), 3.86(1 H,t,J=6.9Hz), 4. 
22(lH,d,J=15.9Hz), 4.30(lH,d,J=15.6Hz), 4.58 
(lH,q,J=4.8Hz), 6.35(lH,t,J=2.3Hz), 6.39(lH,d 
d,J=8.1,1.5Hz), 6.47(lH,dd,J=8.0,1.7Hz), 6.67 
(lH,t-like), 6.92(lH,ddd,J=8.1,2.3,0.9Hz), 7.01 
(1 H,t,J=2. 1 Hz), 7.06(1 H,ddd,J=8.0, 1 .9,0.8Hz), 
7.17(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.15(1 
H,s). 

IR(KBr)1669,1586,1557,1520,1489,1472,1427,l 
339,1223,1150cm" 1 . 

[0221] 

mmm 197 

(<b*«l 197 <D»Jt) 

2-[5-[3-(3-£PP:7i/*v)7— l )y]-2^)^6 9 
7-vtKPt 0| JK[2,3-d]t°'JHv>-8(5H)-^;U]W 
l£(298mg. 0.70mmol). 2-(l,l-y^+vKft : E 
;U7fx'jy)X^;U7S> 2 i£g£J£(264mg). V^V 



Working Example 196 
(Production of compound 1 96 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (726 mg , 1.71mmol ), 2 -thiomorpholino ethylamine 
(500 mg ), mixing WSC (655 mg ) and 1 -hydroxy 
-lH-benzotriazole monohydrate (262 mg ) to DMF (20 ml ), 
20 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ), water (100 ml X 3 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did 2 - [5 - [3 - 
(3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- itacquired 
recrystallization with ethylacetate , [2 - (4 -thiomorpholino ) 
ethyl ] acetamide (compound 196 ) (664 mg ) as colorless 
crystal . 

mpl40-141deg C. 



elemental analysis values 

C<sub>28</sub>H<sub>33</sub>ClN<sub>6</sub>0<sub>2</sub>S 
doing 

Calcd:C, 60.80;H, 6.01;N, 15.19. 
Found:C, 60.57;H, 6.23 ;N, 15.05. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .97 - 2.06 (1 H, m ), 2.14 - 2.20 (1 H, m ), 2.47 (2 H, t, 
J=6.0Hz ), 2.49 (3 H, s ), 2.5 1 -2.54 (4 H, m ), 2.64 - 2.67 (4 

H, m ), 3.34 (2 H, q, J=5.6Hz ), 3.44 (1 H, dt, J=12.3, 4.8Hz ), 
3.62 (1 H, ddd, J-12.7, 9.7, 3.4Hz ), 3.86 (1 H, t, J=6.9Hz ), 
4.22 (1 H, d, J=15.9Hz ),4.30 (1 H, d, J=15.6Hz ), 4.58 (1 H, 
q, J=4.8Hz ), 6.35 (1 H, t, J=2.3Hz ), 6.39 (1 H, dd, J-8.1 , 

I. 5Hz ), 6.47 (1 H, dd, J=8.0, 1.7Hz ), 6.67 (1 H, t-like ), 6.92 
(1 H, ddd, J=8.1, 2.3, 0.9Hz ), 7.01(1 H, t, J=2.1Hz ), 7.06 (1 
H, ddd, J=8.0, 1.9, 0.8Hz ), 7.17(1 H, t, J-8.1Hz), 7.25 (1 H, 
t, J=8.1Hz) 8.15(1 H,s). 



IR(KBr) 1669, 1586, 1557, 1520, 1489, 1472, 1427, 1339, 
1223 and 1 150 cm <sup>- K/sup>. 

[0221] 

Working Example 197 
(Production of compound 197 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (298 mg , 0.70mmol ), 2 - (1 and 1 -dioxide 
thiomorpholino ) ethylamine dihydrochloride (264 mg ), 
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ZfO tf JUX^;U75>(0. 1 8ml). WSC(269mg)& 
If l-tKP*i/-lH-^>yh'J7y— Jb-*IP» 
(107mg)£ DMF(7.0mI)ICjI££li\ MS* 12 

JRJ£«****ET, SffiL. ft Kx^U(ioo 
ml)£Jn*.fc8L 7K(40ml x 3)&tf ffifl]ft£*(3 
0ml)-e**Lfc. 

A^7P-7«f^-(**tt:^*-9->:fti|x 
f^l:Hl:2^»8lfJ^|ffllf;kI 
;U=20:l)-efflML.2-[5-[3-(3-^PP^x 
/ **/)7-'J J ]-2-^;u-6 s 7-^t KP t° 'J K[2, 
3-d]t°U5v>-8(5HM;U]-N-[2-(l,l-^+V 
K-4-^ ; E;U^ l J/)x^;U]7-bH7SK(<b^ 
Kl 197)(316mg)*7 : E;U^Xi:L-Ct#fco 



diisopropyl ethylamine (0.18 ml ), mixing the WSC (269 mg ) 
and 1 -hydroxy -IH-benzotriazole monohydrate (107 mg ) to 
DMF (7.0 ml ), 12 hours it agitatedwith room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (40 ml X 3 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:l*l:2*ethylacetate *ethylacetate :ethanol ==20:1 ), 2 - [5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- it acquired [2 - (1 and 
1 -dioxide -4- thiomorpholino ) ethyl ] acetamide (compound 
197 ) (3 16 mg ) as amorphous . 



elemental analysis values 

C<sub>28</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>4</sub>S*0.25H<sub>2</sub>O*0.25EtOAc 
doing 



7C % 
ft «f 
fit C 28 
H33CI 
N 6 0 4 
S-0.2 
5 H 2 
O-0.2 
5EtO 
Ac t 
LT 

Calcd:C,56.95;H,5.85;N,l 3.74. 

Found:C,56.77;H,5.86;N,13.62. 

l H-NMR(300MHz,CDCl 3 )(5l.99-2.07(lH,m), 
2.09-2.1 8(1 H,m), 2.48(3H,s), 2.65(2H,t,J=6.2H 
z), 2.92-2.99(8H,m), 3.32-3. 51(3H,m), 3.63(1 
H,ddd,J=12.7,9.2,3.7Hz), 3.94(1 H,br), 4.19(1H, 
d,J=15.6Hz), 4.29(lH,d,J=15.3Hz), 4.58(lH,br), 
6.36(lH,t,J=2.3Hz), 6.39(lH,dd,J=8.1,1.5Hz), 
6.48(1 H,dd,J=8.0,1.7Hz), 6.61(1 H,t-like) 5 6.91 
(lH,ddd,J=8.4,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 
7.06(1 H,ddd,J=8.0,2.0,0.8Hz), 7. 1 7(1 H,t,J=8. 1 H 
z), 7.25(1 H,t,J=8.1 Hz), 8.16(lH,s). 

IR(KBr)1671, 1586,1559,1514,1491, 1472,1431,1 
333,1300,1269,1223,1 150,1 123,733cm* 1 . 

[0222] 

mmm m 

(it£ty 198 ©ffiifi) 

4-[3-(3-^PP^xy^v)(2,8-v^T;U-5,6,7,8- J f 

h7tKPt°'JK[2,3-d]t 0( J5v>-5.-f;U)7xijy] 

-4-^-+Vi§^>^;U(142mg. 0.29mmol)£ THF- 



Calcd:C, 56.95;H, 5.85;N, 13.74. 
Found:C, 56.77;H, 5.86;N, 13.62. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.99 - 2.07 (1 H, m ), 2.09 - 2.18 (1 H, m ), 2.48 (3 H, s ), 
2.65 (2 H, t, J=6.2Hz ), 2.92 -2.99 (8 H, m ), 3.32 - 3.51 (3 H, 
m ), 3.63 (1 H, ddd, J=12.7, 9.2, 3.7Hz ), 3.94 (1 H, br ), 4.19 
(1 H,d, J=15.6Hz), 4.29(1 H, d, J=15.3Hz ), 4.58 (1 H, 
br),6.36(l H, t, J=2.3Hz), 6.39(1 H,dd, J=8.1, 1.5Hz), 6.48 
(1 H, dd, J=8.0, 1.7Hz ), 6.61 (1 H, Mike ), 6.91 (1 H, ddd, 
J=8.4, 2.4, 0.9Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, 
J=8.0, 2.0, 0.8Hz ), 7.17(1 H, t, J=8.1Hz ), 7.25 (1 H, t, 
J=8.1Hz), 8.16(1 H,s). 

TRANSLATION STALLEDIR cm <sup>-l</sup>.KJBr 
[0222] 

Working Example 198 

(Production of compound 1 98 ) 

4 - [3 - (3 -chlorophenoxy ) (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) anilino ] - 
4 -oxo methyl butyrate melting (142 mg , 0.29mmol ) in THF 
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**y-;Ki:k5.8mi)[c^«£i^i m&m 

I^**SSt? 18 B#IHSi#Lfco 
S(E?l^*ll-W»(0.50ml)S/lP*fco 

fee 

^©ftftS 3 B^JSU 4-[3-(3-^PP7x/4f 
V)(2,8-V>T;i/-5,6J,8--Th^tKPt 0, JK[2,3-d] 

t°U5v>-5-f;u)7-'jy]-4-^*vlSK(1b^ 

4ft 198)(142mg)^7^E;U^yX<tLT^#fco 

! H-NMR(300MHz 9 CDCl 3 ) 8 1,85(1 H,br), 1.94- 
1.98(lH,m), 2.33(lH,br), 2.43(lH,br), 2.48(3H, 
s), 2.56(lH,br), 2.75(lH,br), 3.10(3H,s), 3.24 
(lH,dt,J=12.9,4.6Hz), 3.47-3.54(lH,m), 5.82(1 
H,br), 6.81-6.86(2H,m), 6.96-7.00(3H,m), 7.11 
(lH,dd,J=7.8,0.9Hz), 7.24-7.35(2H,m), 8.18(1 
H,s), C0 2 H [±0SLTl*ftLV 

IR(KBr) 1 66 1 , 1 5 82, 1 5 59, 1 485 , 1 472, 1 406, 1 360 9 1 
271,1221cm" 1 . 

[0223] 

mmm m 

tfb^tt 199 om^&mmm 200(^^1^ 200 
comm.) 

N-[4-(4-^PP7iy+v)7i-;i/]-N-(2-yfil/- 
5,6,7,8-xh^tKPt 0 «JK[2 3 3-d]t o, J^V>-5--f 
W*h75K**5JU*7A(0J % KBBjfc's* 

2:l^iH*i^U)Tf*&lc*»SLfco 

ftS^fffl/Kft^* 199):[cy] 20 D =+49.6° (c=0.2 
225in ;U). 



-methanol (1 : 15.8 ml ), it added 1 normal sodium hydroxide 
aqueous solution production liquid (2.9 ml ). 

mixture 1 8 hours was agitated with room temperature . 

acetic acid (0.50 ml ) was added to reaction mixture . 

ethylacetate (60 ml ) was added. 

mixture was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum . 

solvent under vacuum , was removed in residue including the 
toluene . 

thrice it repeated this operation, 4 - [3 - (3 -chlorophenoxy ) 
(2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) anilino ] - 4 -oxo butanoic acid it 
acquired(compound 198 ) (142 mg ) as amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.85(1 H,br), 1.94- 1.98(1 H,m), 2.33(1 H,br), 2.43(1 
H, br ), 2.48 (3 H, s ), 2.56(1 H, br ), 2.75 (1 H, br ), 3. 10 (3 
H, s ), 3.24 (1 H, dt, J=12.9, 4.6Hz ), 3.47 - 3.54 (1 H, m ), 
5.82 (1 H, br ), 6.81 - 6.86(2 H, m ), 6.96 - 7.00 (3 H, m ), 
7.11 (1 H, dd, J=7.8, 0.9Hz ), 7.24-7.35 (2 H,m), 8.18(1 H, 
s ), CO<sub>2</sub>H hasnot done identification . 

IR(KBr) 1661, 1582, 1559, 1485, 1472, 1406, 1360, 1271 
and 1221 cm <sup>-l</sup>. 

[0223] 

Working Example 199 

(Production of compound 199 ) & Working Example 2 00 
(Production of compound 200 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) acetamide 
was divided with chiral column (OJ, developing 
liquid :hexane :ethanol =85:15 ). 

Furthermore it refined these compound with respective 

[shirikagerukaramukuromatogurafii ] 

(basic :hexane :ethylacetate =2:l*ethylacetate ). 

retention time small (compound 199 ): [;al] 
<sup>20</sup><sub>D</sub>=+49 . 6 * 
(c=0.2225inmethanol ). 



7C*#*ffifcC22H 21 C 

lN 4 O 2 '0.5H 2 Oi:LT 



elemental analysis values 

C<sub>22</sub>H<sub>2K/sub>CIN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.23;H,5.31;N,13.41. 

Found:C,63.46;H,5.27;N,13.13. 

ftJ*B#IH!*tfb£1*l 200):[a] 2 V-39.6° ( c =0.2 
285in WJ— )V). 



Calcd:C,63.23;H,5.31 ;N, 13.41. 

Found:C, 63.46;H, 5.27;N, 13.13. 

retention time large (compound 200 ): [;al] 
<sup>20</sup><sub>D</sub>=-39.6* 
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5c**MffttC22H 21 C 
lN 4 O 2 -0.5H 2 O<!:LT 



(c-0.2285inmethanol ). 

elemental analysis values 

C<sub>22</sub>H<sub>21</sub>ClN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.23;H,5.31;N,13.41. 
Found:C,63.59;H,5.25;N,13.17. 
[0224] 

mmm 201 

(lb£% 201 (DUfe) 

2-[5-[3-(3-^PP37xy^rv)T~ , J>']-2-y5 1 Jl/-6, 
7-i;tKPt 0, jK[2,3-d]t 0| J5^>-8(5HM;U]-N- 
[2-(4-^ 1 7|- : E7U4-xgy)XT;U]7-trhT^K(199m 
g % 0J6mmol)&tf»a^*ft^U^A(115mg) 
— ;U-THF-7K(4: 1 : K 12ml)C:?g££-t* 

fee 

90 deg C V 1.5 B#IH«ttLfc Q 

-ett«Lfc. 

»«£*ET. SSL. »*£5/'J*$%*7A 

=l:2-*BBlfJkI>y- ;U=20:1 — 10:l)T*f§ 
SU2-[5-[3-(3-<7PP:7i/*v)7-U/]-2-y 
^;W-vtKat 0 UK[2 s 3-d]t 0 'J = v>-8(5H)- 

•<;u]-n-[2-(i-^vK-4-5 1 ^ i e;Ix7^ , j/)x^ 

;U]7-feh75K(ft*» 201)(124mg)^T : E^ 



Calcd:C, 63.23;H,5.31 ;N, 13.41. 
Found:C, 63.59;H, 5.25;N, 13.17. 
[0224] 

Working Example 2 01 
(Production of compound 201 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
[2 - (4 -thiomorpholino ) ethyl ] acetamide (199 mg , 
0.36mmol ) and sodium periodate (1 15 mg ) was mixed to 
methanol -THF - water (4: 1 : 1 and 1 2 ml ). 

mixture 1.5 hours was agitated with 90 deg C. 

Including ethylacetate (70 ml ), it dried with anhydrous 
sodium sulfate . 

solvent was removed under vacuum , residue was refined with 
the[shirikagerukaramukuromatogurafii ] 
(basic ihexane :ethylacetate =l:2*ethylacetate :ethanol 
=20:1*10:1 ), 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- [2 - (1 -oxide -4- thiomorpholino ) ethyl ] 
acetamide (compound 201 ) (124 mg ) was acquired with 
amorphous . 



elemental analysis values 

C<sub>28</sub>H<sub>33<^sub^ 

doing 



tfrffi c 2 

8 H 33 C1 
N 6 0 3 S- 
0.75H 2 
0-1/3E 
tOAc<t 
LT 

Calcd:C,57.57;H,6.12;N,13.74. 

Found:C,57.67;H,6.10;N,13.68. 

l H-NMR(300MHz,CDCl 3 ) 8 1. 97-2.05(1 H,m), 
2.13-2.19(lH,m), 2.48(3H,s), 2.57(2H,t,J=6.0H 
z), 2.61-2.74(5H ) m), 2.74-2.82(1 H,m), 3.02-3.1 
2(2H,m), 3.39(2H,dq,J=2.1,5.7Hz), 3.45(lH,dt,J 
=17. 1 ,4.8Hz), 3.63(1 H,ddd,J=l 3. 1 ,9.2,3.7Hz), 
3.94(lH,br), 4.25(2H,s), 4.56(lH,br), 6.35(1H, 
t s J=2.1Hz), 6.39(lH,dd,J=7.8,1.8Hz), 6.46(lH,d 
d,J=8. 1,1.5Hz), 6.62(1 H,t-like), 6.91(1 H,ddd,J= 
8.1,2.1,0.9Hz), 7.01(1 H,t,J=2.3Hz), 7.06(lH,dd 
d,J=8.0,1.9,l.lHz), 7.17(lH,t,J=8.1Hz), 7.25(1 



Calcd:C, 57.57;H, 6.12;N, 13.74. 
Found:C, 57.67;H, 6.10;N, 13.68. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.97 - 2.05 (1 H, m ), 2.13 - 2.19 (1 H, m ), 2.48 (3 H, s ), 
2.57 (2 H, t, J=6.0Hz ), 2.61 -2.74 (5 H, m ), 2.74 - 2.82 (1 H, 
m ), 3.02 - 3.12 (2 H, m ), 3.39 (2 H, dq, J=2.1, 5.7Hz ), 3.45 
(1 H,dt,J=17.1, 4.8Hz ), 3.63(1 H, ddd, J=13.1,9.2, 
3.7Hz ),3.94 (1 H, br ), 4.25 (2 H, s ), 4.56 (1 H, br ), 6.35 (1 

H, t,J=2.1Hz), 6.39(1 H,dd,J=7.8, 1.8Hz), 6.46(1 H, dd, 
J=8.1, 1.5Hz ), 6.62(1 H, t-like), 6.91(1 H, ddd, J=8.1,2.1, 
0.9Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, J=8.0, 1 .9, 

I. 1Hz ), 7.17 (1 H, t, J=8.1Hz ) 7.25 (1 H, t, J=8.1Hz ), 8.14 
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H,t,J=8.1Hz), 8.14(lH,s). 

IR(KBr)1665,1586,1557,1518,1491, 1472,1426,1 
337,1223,1 150,733cm- 1 . 



[0225] 
mi&ffl 202 
(it^fy) 202 OMfe) 

2-[5-[3-(3-^nP^xy^rv)7-'jy]-2-^;U-6 5 
7-i/tKPt 0| JK[2 5 3-d]tf'J5v>-8(5HK^]-N- 
[2-(l,4-V7|-^r-^-8-71fXt 0 P[4.5]x*>-8--r 
JU)X^;U]7-tzh75K(805mg, 1.36mmol)£ TH 
F(28ml)lC?gfi?$-bK 1 fflS*»(14ml)SJB^ 

30 l»M£DMjl3ftLfco 
ft«i*;U(250iri)£lBX.fco 

?l^%^fia?P^^**^h'J^A7K^^(50ml) 
ai;fi*Pft»*(150mlx 2)-CSJfe*Lfco 

;U=20:1 — 10:l)TffltSL,2-[5-[3-(3-^PP^ 

[2,3-d]t°'J^V>-8(5H)^;U]-N-[2-(4-^-+V- 
l-t°^ , Jv-^)X^;U]7^h7^K«b^^20 
2)(639mg)£7^U7-rX<fcLTf#fc 0 



(lH,s). 
IR (KBr ) 

1,665,158,615,571,518,149,114,721,426,133,712,231,150,733 
cm <sup>-K/sup>. 

[0225] 

Working Example 2 02 
(Production of compound 202 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
melting [2 - (1 and 4 -dioxa -8-aza spiro [4. 5] decane -8-yl ) 
ethyl ] acetamide (805 mg , 1.36mmol ) in THF (28 ml ), it 
added 1 normal hydrochloric acid (14 ml ). 

mixture was done 30 hour heating and refluxing . 
ethylacetate (250 ml ) was added. 

mixture saturated sodium bicarbonate * aqueous solution (50 
ml ) and was washed with saturated saline (150 ml X 2 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](dichloromethane : methanol 
=20:1*10:1 ), 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] -N- it acquired [2 - (4 -oxo -1- bipyridinyl ) ethyl ] 
acetamide (compound 202 ) (639 mg ) as amorphous . 



5c*#*fffiC29H 33 C 
lN 6 O 3 -0.5H 2 O<tLT 



elemental analysis values 

C<sub>29</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>3</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,62.41;H,6.14;N, 15.06. 

Found:C,62.48;H,6.13;N,14.63. 

, H-NMR(300MHz,CDCl 3 ) 8 1.95-2. 05(1 H,m), 
2.11-2.19(lH,m), 2.36(4H,t,J=6.2Hz), 2,49(3H, 
s), 2.60(2H,t,J=6.0Hz), 2.74(4H,t,J=6.0Hz), 3.4 
l(2H,q,J=5.9Hz), 3.44-3.50(lH,m), 3.63(lH,dd 
d,J=12.7,9.5,3.5Hz), 3.86(1 H,d,J=7.2Hz), 4.23 
(lH,d,J=15.9Hz), 4.32(lH,d,J=15.3Hz), 4.56(1 
H,q-like), 6.34(1 H,t,J=2.3Hz), 6.39(1 H,ddd,J=8. 
3,2.3,0.6Hz), 6.45(lH,dd,J=8.0,1.7Hz), 6.73(1 
H,t-like), 6.91(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(1 
H,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,1.9,l.lHz), 7.1 
7(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.13(1H, 
s). 



Calcd:C, 62.41;H, 6.14;N, 15.06. 
Found:C, 62.48;H, 6.13;N, 14.63. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.95 -2.05 (1 H,m),2.11 -2.19(1 H,m),2.36 (4H, t, 
J=6.2Hz ), 2.49 (3 H, s ), 2.60(2 H, t, J=6.0Hz ), 2.74 (4 H, t, 
J=6.0Hz ), 3.41 (2 H, q, J=5.9Hz ), 3.44 - 3.50 (1 H, m ), 3.63 
(1 H, ddd, J=12.7, 9.5, 3.5Hz ), 3.86 (1 H, d, J-7.2Hz ), 4.23 
(1 H, d, J=15.9Hz ), 4.32(1 H, d, J=15.3Hz ), 4.56 (1 H, 
q-like ), 6.34 (1 H, t, J-2.3Hz ), 6.39 (1 H, ddd, J=8.3, 2.3, 
0.6Hz ), 6.45(1 H,dd, J=8.0, 1.7Hz), 6.73 (1 H, t-like ), 6.91 
(1 H, ddd, J=8.2, 2.3, 1.0Hz ), 7.01 (1 H, t, J=2.1Hz ),7.06 (1 
H, ddd, J=8.0, 1.9, 1.1Hz), 7.17(1 H, t, J=8.1Hz ), 7.25 (1 H, 
t, J=8.1Hz)8.13(lH,s). 



IR(KBr)1717,1669,1586,1557,15 
16,1489,1472,1427,1337,1223,11 
50,912,743cm -1 . 



IR 

(KBr )1 7, 171, 669,1 58,6 15,57 1,5 16, 148,91 4,72 1,427, 133,712,23 1,1 50,9 12,743 
cm <sup>- K/sup> 
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[0226] 
mMM 203 
(it£VH 203 <DH&) 

2-[5-[3-(3-^ P P :7i/^i/)7-U S]-2-*?)l>-6, 
7-vtKPfcf , jK[2,3-d]tf'J5v>-8(5HK;U]-N- 

(271mg,0.49mmol)^^y— ;U(5.0ml)ICjf<j|$ 
-fe!\ 7Xll<b*^*±h^A(22mg)£fin*.fc 0 

S^**Mia-C 2 B*fH«»Lfc. 

7-bh>(0.50ml)SJDA. iMi^ISt 5 #133 

PKx^;U(100ml)^iD^.fc^> 7j<(30ml)&tf 
iSfil6^7X(20ml)r'j5fe;tLfc o 

;i>)T?*MIU2-[5-[3-(3-$nn7xy**>)7=M 

/]-2-^;U-6,7- v t KP fcf 'J K[2,3-d] tf 'J 5i/>-8 
(5H)--f^]-N-[2-(4-tKP4r*>-l-tf'< , J5?— JU) 
X5^U]T-feh75K(ib£!$l 203)(240mg)£$tfe 
ippaa 



mp 188- 189 deg C. 

5c*#*rfit C 29 H 35 
ClN 6 O 3 -0.25H 2 O<b 
LT 



[0226] 

Working Example 2 03 
(Production of compound 203 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
melting [2 - (4 -oxo -1- bipyridinyl ) ethyl ] acetamide (271 
mg , 0.49mmol ) in methanol (5.0 ml ), it added the sodium 
borohydride * (22 mg ). 

mixture 2 hours was agitated with room temperature . 

Including acetone (0.50 ml ), mixture 5 min was agitated with 
room temperature . 

After adding ethylacetate (100 ml ), water (30 ml ) and you 
washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate ), 2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- it acquired [2 - (4 
-hydroxy - 1 - bipyridinyl ) ethyl ] acetamide (compound 203 ) 
(240 mg ) as colorless crystal . 

mpl88-189deg C. 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>ClN<sub>6</sub>O<sub>3</sub>*0.25H<sub>2</sub>O 
doing 



Calcd:C,62.69;H,6.44;N,15.13. 

Found:C,62.74;H,6.64;N, 14.86. 

1 H-NMR(300MHz,CDCl 3 ) <5 1.26-1. 37(2H,m), 
1.77(2H,br), 1.98-1.20(4H,m), 2.44(2H,t,J=6.0H 
z), 2.48(3H,s), 2.62-2.66(2H,m), 3.33(2H,q,J= 
5.7Hz), 3.45(lH,dt,J=12.9,5.1Hz), 3.56-3.65(2 
H,m), 3.95(lH,d,J=6.3Hz), 4.24(1 H,d,J=16.5H 
z), 4.30(1 H,d,J=16.5Hz), 4.58(1 H,q-like), 6.35- 
6.40(2H,m), 6.47(1 H,dd,J=8.4,1.8Hz), 6.78(1H, 
br), 6.91(lH,ddd,J=8.1,2.4,0.9Hz), 7.01(lH,t,J= 
2.3Hz), 7.06(lH,ddd,J=8.1,2.1,0.9Hz), 7.16(1H, 
t,J=8.0Hz), 7.25(1 H,t,J=8.3Hz), 8.14(lH,s), OH 

lR(KBr)1667,1586,1557,1514,1489,1472,1431,l 
339,1223,1150,733cm -1 . 



[0227] 

mmm 204 

(itS® 204 



Calcd:C, 62.69;H, 6.44;N, 15.13. 
Found:C, 62.74;H, 6.64;N, 14.86. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.26- 1.37(2 H,m), 1.77 (2 H, br), 1.98- 1.20 (4 H, m ), 
2.44 (2 H, t, J=6.0Hz ), 2.48(3 H, s ), 2.62 - 2.66 (2 H, m ), 
3.33 (2 H, q, J=5.7Hz ), 3.45 (1 H, dt, J=12.9, 5. 1Hz ), 3.56 - 
3.65 (2 H, m ), 3.95 (1 H, d, J=6.3Hz ), 4.24(1 H, d, 
J=16.5Hz ), 4.30 (1 H, d, J=16.5Hz ), 4.58 (1 H, q-like ), 6.35 
- 6.40 (2 H, m ), 6.47 (1 H, dd, J=8.4, 1.8Hz ), 6.78 (1 H, br ), 
6.91 (1 H, ddd, J-8.1, 2.4, 0.9Hz ), 7.01(1 H, t, J=2.3Hz ), 
7.06 (1 H, ddd, J=8.1, 2.1, 0.9Hz ), 7.16 (1 H, t, J=8.0Hz ), 
7.25 (1 H, t, J=8.3Hz ) 8.14 (1 H, s ), OH has not done 
identification . 

IR(KBr) 

1 ,667, 1 58,6 1 5,571 ,5 1 4, 1 48,9 1 4,72 1 ,43 1 ,1 33,9 1 2,23 1 , 1 50,733 
cm <sup>-l</sup>. 

[0227] 

Working Example 2 04 
(Production of compound 204 ) 
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^pi— ;U]-5 > 6,7,8--Th7tKPtf , JK[2 f 3-d]tf , J 
£v>-5-75>(290mg. 0.74mmol);&tf &7KK 
S£(7.0ml)£;g££-bK 150 deg C"C 17.5 IftlBSi 

R*x^Ki00ml)£to*fctl, l gig*iHb-J- 

hy^A*»#(30mlx2), *(30ml)at;tafPft 
tt7K(20ml)-egfe*Lfco 

»tt£38ET. HSU »it*S/'j*y;u*9A 

5,6,7,8-iFh7tKPt 0 UK[2 ) 3-d]t o, J5v>-5--r 
^)-N-[2-(7xZjbX;l/77~Jl/pi-Jl/]7th 
75K(<b£tt 204)(271mg)£7 z E;U77X<tLT 

I H-NMR(300MHz,CDCl 3 )syn ft&tf anti ft<7) 
;g£$3(2:l)Sl.78-1.88(2/3H,m), 1.90(lH,s), 1. 
96-2.07(l/3H,m), 2.04(2H,s), 2.33-2.42(2/3H, 
m), 2.47(lH,s), 2.54(lH,s), 2.60(2H,s), 2.65(2 
H,s), 2.74-2.85(l/3H,m), 3.50(2/3H,ddd,J=16.2, 
10.7,3.5Hz), 3.81(l/3H,dt,J=13.5,5.9Hz), 3.94(1 
/3H,ddd,J=14.2,9.8,4.7Hz), 4.06-4.1 l(2/3H,m), 
5.51(l/3H,t,J=5.1Hz), 6.01(2/3H,dd,J=10.1,5.9H 
z), 6.71(2/3H,dd,J=8.1,1.5Hz), 6.71-6.76(1/3H, 
m), 6.90(2/3H,dd,J=8.3,1.7Hz), 7.02(2/3H,td,J= 
7.5,1.5Hz), 7.03-7. 12(1 H,m), 7.1 7(2/3 H,td,J=7. 
7,1.3Hz), 7.35-7.53(5H,m), 8.69(2/3H,s), 8.81 
(l/3H,s). 

lR(KBr)1672,1590,1545,1470,1437,1370,13 
1 8, 1 304, 1 267, 1 229,9 1 2,737cm' 1 . 



[0228] 

mmm 205 

(it£V» 205 (DM) 

4-[5-[5-[[3-(3-^7PP7xy^>)7xx;U]^5y]-2 
-^;U-6,7-vtKPt°UK[2,3-d]t 0| J5v>-8(5H) 

;U(l.84 g> 2.97mmol)$^^y— jU(30ml)ICjSlB 

v7/h'JtKP^^^h'J^A(0.37g)Sl/if 
^(0.90ml)^iD^fco 

s«tt«sa-e 1.5 Biast i^Lfco 

ml)£*0*fcSLl «36*IMb^hU^A*»» 
(50ml).*(30mI)at;fi|Pft«l7k(20ml)-eafeJ* 



8 -acetyl -2- methyl -N- [2 - (phenyl sulfanyl ) phenyl ] - 5, 6, 
7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5 -amine 
(290 mg , 0.74mmol ) and mixing the acetic anhydride (7.0 
ml ), 17.5 hours it agitated with 150 deg C. 

After adding ethylacetate (100 ml ), 1 normal sodium 
hydroxide aqueous solution production liquid (30 ml X 2 ), 
water (30 ml ) and you washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:1 *ethylacetate ), N- (8 -acetyl -2- methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- it 
acquired [2 - (phenyl sulfanyl ) phenyl ] acetamide 
(compound 204 ) (27 1 mg ) as amorphous . 

mixture (2: l);de 1.78 of <sup>K/sup>H-nmr (300 MHz , 
CDCKsub>3</sub> ) syn body and anti body - 1 .88 (2/3 H, 
m ),1.90 (1 H, s ), 1.96 - 2.07 (1/3 H, m ), 2.04 (2 H, s ), 2.33 
- 2.42 (2/3 H, m ), 2.47 (1 H, s ), 2.54 (1 H, s ),2.60 (2 H, s ), 
2.65 (2 H, s ), 2.74 - 2.85 (1/3 H, m ), 3.50 (2/3 H, ddd, 
J=16.2, 10.7, 3.5Hz ), 3.81 (1/3 H, dt, J=13.5, 5.9Hz ), 3.94 
(1/3 H, ddd, J=14.2, 9.8, 4.7Hz ), 4.06 -4.1 1 (2/3 H, m ), 5.51 
(1/3 H, t, J=5.1Hz ), 6.01 (2/3 H, dd, J=10.1, 5.9Hz ), 6.71 
(2/3 H, dd, J-8.1, 1.5Hz ), 6.71 - 6.76 (1/3 H, m ), 6.90 (2/3 
H, dd, J=8.3, 1.7Hz), 7.02 (2/3 H, td, J=7.5, 1.5Hz), 7.03 - 
7.12 (1 H, m ), 7.17 (2/3 H, td, J-7.7, 1.3Hz ), 7.35 - 7.53(5 
H, m ), 8.69 (2/3 H, s ), 8.81 (1/3 H, s ). 

IR (KBr ) 

1 ,672, 1 59,0 1 5,45 1 ,470, 1 43,7 1 3,70 1 ,3 1 8, 1 30,4 1 2,67 1 ,229,9 1 2,73 7 
cm <sup>- 1 </sup>. 

[0228] 

Working Example 2 05 
(Production of compound 205 ) 

4 - [5 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] pentyl ] - 1 -piperazine carboxylic acid t-butyl (1.84 
g, 2.97mmol ) was melted in methanol (30 ml ). 

cyano tri hydro sodium borate (0.37 g ) and acetic acid (0.90 
ml ) was added. 

mixture 1.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (50 ml ), water (30 ml ) and it 
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^;U=2: 1 — 1 : 1)-C»SU 4-[5-[5-[3-(3-^P P 

K[2,3-d]t° , J^v>-8(5H)--r;U]^>5 1 ;U]-l-t 0 
t-^JKfc * % 205X1 .3 1 

7C*»«f fll C 3 4H 45 C1N 6 03 <tLT 



Calcd:C,65.74;H,7.30;N,13.53. 

Found:C,65.36;H,7.70;N,13.55. 

, H-NMR(300MHz,CDCl 3 ) d 1.31-1. 39(2H,m), 
1.46(9H,s), 1.5M.67(4H,m), 1.87-1.94(lH,m), 
2.0S-2.12(lH,m) s 2.31-2.39(6H,m), 2.46(3H, 
s), 3.31(lH,dt,J=12.9,4.7Hz), 3.43(4H,t,J=5.1H 
z), 3.41-3.50(lH,m), 3.64(2H,t,J=7.4Hz), 3.77 
(1H,d,J=6.6Hz), 4.49(1 H,q,J=4.8Hz), 6.34(1 H,t, 
J=2.3Hz), 6.37(lH,dd,J=8.0,1.7Hz), 6.44(lH,d 
d,J=8.1,1.5Hz), 6.91(lH,ddd,J=8.3,2.4,0.9Hz), 
7.0 l(lH,t,J=2.3Hz), 7.06( 1 H,ddd,J=8.0,2.0, 1 . 1 H 
z), 7.16(lH,t,J=8.1Hz), 7.24(1 H,t,J=8.1 Hz), 8.0 
2(1 H,s). 

lR(KBr)1694,1593,1555,1472,1427,1250,1225,l 
173,1150cm' 1 . 

[0229] 

mmm 206 

(it£ty) 206 CDiiii) 

N-[3-(3-^PP^xy+v)7x^;U]-2-^TVU-8-[4 
-(l-t°^^V-^)^;U]-5 3 6,7,8-^h^tKPt° 
yK[2>d]t°U5S?>-5-"75>(243mg* 0.48mmo 
l)&i;^T> : E^^A(45mg)^7 7 -bh-h l J;U 
(5.0ml)IC;I££tK 95 deg CV 11 B#fe1}f^L 

ftKx^;u(i00ml)*Jn*fc o 
S^ft**(30ml)ai;fifPdJfi7K(20ml)rat 

A^P7h^^-(*6»tt:^-y->«»X 
^^=3:l-ft»x^;U)-efMiL. 4-[4-[5-[3- 
(3-^7 P P 7x/+ V)7-U y ]-2->* jU-6,7- V 
tKn£UK[2,3-d]IfU55?>-8(5H)-^U]?* 



washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2: 1 * 1 : 1 ), 4 - [5 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] pentyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(compound 205 ) (1.31 g ) as amorphous . 

elemental analysis values 

C<sub>34</sub>H<sub>45<ysub>ClN<sub>6</sub>0<sub>3</sub> 
doing 

Calcd:C, 65.74;H, 7.30;N, 13.53. 
Found:C, 65.36;H, 7.70;N, 13.55. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.31 - 1.39(2 H,m), 1.46 (9 H, s ), 1.51 - 1.67 (4 H,m), 
1.87 - 1.94 (1 H, m ),2.05 - 2.12 (1 H 3 m ), 2.31 - 2.39 (6 H, 
m ), 2.46 (3 H 3 s ), 3.31 (1 H, dt, J=12.9, 4.7Hz ), 3.43 (4 H, t, 
J=5.1Hz ), 3.41 - 3.50(1 H, m ), 3.64 (2 H, t, J=7.4Hz ), 3.77 
(1 H, d, J=6.6Hz ), 4.49 (1 H, q 5 J=4.8Hz ), 6.34 (1 H, t, 
J=2.3Hz ), 6.37 (1 H, dd 3 J=8.0, 1.7Hz ) 3 6.44 (1 H, dd, J=8.1, 
1.5Hz ), 6.91 (1 H, ddd, J=8.3, 2.4, 0.9Hz),7.01 (1 H, t, 
J=2.3Hz), 7.06(1 H, ddd, J=8.0, 2.0, 1.1Hz ), 7.16 (1 H, t, 
J=8.1Hz), 7.24(1 H, t, J=8.1Hz) 8.02(1 H,s). 

IR(KBr) 1694, 1593, 1555, 1472, 1427, 1250, 1225, 1173 
and 1 150 cm <sup>-l</sup>. 

[0229] 

Working Example 2 06 
(Production of compound 206 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (243 mg , 0.48mmol ) andmixing 
ammonium formate (45 mg ) to acetonitrile (5.0 ml ), 1 1 
hours it agitated with 95 deg C. 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=3:1 *ethylacetate ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) 
anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] butyl ] - 1 -piperazine carbaldehyde it 
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6)(132mg)S*^f;UtLT»fco 

l H-NMR(300MHz s CDCl 3 )<5l.52(2H s quintet,J= 
7.2Hz), 1.65(2H,quintet,J=7.2Hz), 1.86-1.96(1 
H,m), 2.04-2. 14(1 H,m), 2.39-2.46(6H,m), 2.46 
(3H,s), 3.32(1 H,dt,J=12.6,4.9Hz), 3.38(2H,t,J= 
5.1Hz), 3.46(lH,ddd,J=13.0,9.8,3.4Hz), 3.56(2 
H,t,J=5.0Hz), 3.66(2H,t,J=7.1Hz), 3.81(lH,br), 
4.49(lH,br), 6.34(lH,t,J=2.3Hz), 6.37(1 H,dd,J= 
8.0,1.4Hz), 6.45(1 H,dd,J=8.0,2.0Hz), 6.91(lH,d 
dd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.1Hz), 7.06(1 
H,ddd,J=8.0,2.0,l.lHz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=7.8Hz), 8.02(lH+lH,s). 

IR(KBr)1669,1593,1557,1514,1489,1472,1435,l 
223,1148,733cm -1 . 



[0230] 

mi&m 207 
(it^ty 207 CD^it) 

N-(8-7-tr^;U-2->^;U-5,6,7,8-xh^tKPt 0| J 

K[2,3-d]t°'J5v>-5->f;u)-N-[2-px-;i/X;u^ 

T-JUpx^U]7Mzh75K(376mg.0.87mmol) 
* THF-^/-JU(l:K 14ml)lC^$i± % 1 ffi 

S*IWb^h , j'!;A7k»?*(7.omi)SJnK.fco 
SJ6;S^*lcft||x^;u(iooml)*fti*fco 

S^**7k(30ml)ai;i&filftifi*(20ml)TfJfc 

A>7PVh^^-(^Stt:^^>:P^X 
^U-3:lHm^^U)T?||«U 
"e?ll6S£frl\ ^(2-^1,-5,6,7,8-7^1= 
KPt°'jK[2,3-d]t 0| J^V>-5--r^)-N-[2-(7x 

M 207)(283mg)£&tfefS H B B <tLT*#*:o 

mp 175- 176 deg C. 

jtmfttir fit C 22 H 22 N 4 OS £LT 



Calcd:C,67.67;H,5.68;N,14.35. 

Found:C,67.48;H,5.46;N, 14.35. 

1 H-NMR(300MHz,CDCl 3 )syn #&Xf anti fttf) 
;I^*^(5:l)(5l.83-1.91(5/3H,m), 1.94(l/2H,s), 
2.04(5/2H,s), 2.27-2.34(l/3H,m), 2.34(l/2H,s), 
2.48(5/2H,s), 2.79(l/6H,br), 3.13-3.15(5/6H, 



acquired (compound 206 ) (132 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.52 (2 H, quintet, J=7.2Hz ), 1.65 (2 H, quintet, J=7.2Hz ), 
1.86- 1.96(1 H,m), 2.04 -2.14(1 H, m ), 2.39 -2.46 (6 H, 
m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.6, 4.9Hz ), 3.38 (2 H, t, 
J=5.1Hz ), 3.46 (1 H, ddd, J=13.0, 9.8, 3.4Hz ), 3.56 (2 H, t, 
J=5.0Hz ), 3.66 (2 H, t, J=7.1Hz ), 3.81(1 H, br ), 4.49 (1 H, 
br ), 6.34 (1 H, t, J=2.3Hz ), 6.37 (1 H, dd, J=8.0, 1.4Hz ), 
6.45 (1 H, dd, J=8.0, 2.0Hz ), 6.91 (1 H, ddd, J=8.2, 2.3, 
1.0Hz),7.01 (1 H, t,J=2.1Hz), 7.06(1 H, ddd, J=8.0, 2.0, 
1.1 Hz ),7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=7.8Hz ), 8.02 
(1 H+lH,s). 

1R (KBr ) 

1 66,9 1 5,93 1 ,557, 1 5 1 ,4 1 4,89 1 ,472, 1 43,5 1 2,23 1 , 1 48,733 cm 
<sup>-K/sup>. 

[0230] 

Working Example 2 07 
(Production of compound 207 ) 

N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- melting [2 - (phenyl sulfanyl ) 
phenyl ] acetamide (376 mg , 0.87mmol ) in THF -methanol 
(1:1 and 1 4 ml ), it added 1 normal sodium hydroxide 
aqueous solution production liquid (7.0 ml ). 

mixture 11.5 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added to reaction mixture . 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane : ethylacetate 
=3:1 *ethylacetate ), furthermore did recrystallization with 
acetic acid , N- (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- itacquired [2 - (phenyl sulfanyl ) 
phenyl ] acetamide (compound 207 ) (283 mg ) as colorless 
crystal . 

mpl75-176deg C. 

elemental analysis values 

C<sub>22</sub>H<sub>22</sub>N<sub>4</sub>OS doing 
Calcd:C, 67.67;H, 5.68;N, 14.35. 
Found:C, 67.48;H, 5.46;N, 14.35. 

mixture (5: l);de 1.83 of <sup>l</sup>H-nmr (300 MHz , 
CDCKsub>3</sub> ) syn body and anti body - 1 .91 (5/3 H, 
m ),1 .94 (1/2 H, s ), 2.04 (5/2 H, s ), 2.27 - 2.34 (1/3 H, m ), 
2.34 (1/2 H, s ), 2.48 (5/2 H, s ), 2.79 (1/6 H, br ), 3.13 -3.15 
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m), 3.40-3.48(1 H,m), 5.35(5/6H,s), 5.43(1/6H, 
s), 5.06(5/6H,dd,J=9.2,5.6Hz), 6.75(1 /6H,br), 6. 
87-6.90(5/3H,m), 7.02-7.1 0(3/2H,m), 7.17(5/6 
H,t,J=7.5Hz), 7.45-7.48(5H,m), 8.23(5/6H,s), 8. 
35(l/6H,s). 

IR(KBr)1661, 1601, 1568,1470,1439,1381, 1343,1 
319,1302,752,733cm' 1 . 



[0231] 

208 

(it£ty 208 <DM&.) 

4- [5-[5-[3-(3-^nP7xy+v)7- , J/]-2-^;i, 
-6,7-vtKPt 0l JK[2,3-d]e'J£v>-8(5H)--r;U] 
^>^;U]-l-t°^v>^l>Ul-:>K t-^;U(l-24 
g. 2.00mmol)£Pi£x^U(30ml)IC^£tb % 4 
«Sttlft-»ltx^^(lOml)*JP*fco 

E*«B*SBT? 17 *|B«ttLfc. 

ftSl*jK300ml)£ilQ*fco 

S^*l=filPftll**-*-hU^A***(30nil) 
&I/*(90ml)$JP*fc o 

*«Ji**(100ml)ai;fi|P***(50 
mlx2)T*gfe;tLfco 

7KB £ ft»X^U(50ml x 2)"Ctt a Lfc o 

;b=85:15)-C»»L.N-[3-(3-^PP 
^xy4rvpxx;U].2-^^>lU-8-[5-(l-t 0 ^^vx 

;U)/0^;U]-5,6,7,8-xh^tKPt 0| JK[2,3-d]t° 

l J5i/>-5-T5>«b^»208)(971mg)*7 ; E;U^ 

1 H-NMR(300MHz,CDCl 3 ) 5 1.33(2H,quintet,J= 
7.7Hz), 1.51-1.65(4H,m), 1.85-1. 96(1 H,m), 2.0 

5- 2.14(lH,m), 2.32(2H,t,J=7.7Hz), 2.40(4H,br), 
2.46(3H,s), 2.89(4H,t,J=4.8Hz), 3.31(lH,dt,J= 

12.6,4.7Hz), 3 .45(lH,ddd,J=l 3.0,9.8,3.4Hz), 3.6 
4(2H,t,J=7.1Hz), 3.79(lH,d,J=6.3Hz), 4.49(1H, 
q,J=5.1Hz), 6.34(1 H,t,J-2.0Hz), 6.37(lH,dd,J= 
7.8,2.1 Hz), 6.45(1 H,dd,J=8.0,2.0Hz), 6.91(lH,d 
dd,J=8.1,2.7,0.6Hz), 7.01(lH,t,J=2.3Hz), 7.06(1 
H,ddd,J=7.8,l. 8,0.6Hz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=8.1Hz), 8.01(lH,s), NH li[5]SLTl^ 
&lVlR(KBr)1593,1555,1514,1489,1472,1429,12 
23,1148,912,737cm' 1 . 
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(5/6 H, m ), 3.40 - 3.48 (1 H, m ), 5.35 (5/6 H, s ), 5.43 (1/6 

H, s ), 5.06 (5/6 H, dd, J=9.2, 5.6Hz ), 6.75 (1/6 H, br ), 6.87 
-6.90 (5/3 H, m ), 7.02 - 7.10 (3/2 H, m ), 7.17 (5/6 H, t, 
J=7.5Hz ), 7.45 - 7.48 (5 H, m ), 8.23 (5/6 H, s ), 8.35 (1/6 H, 
s). 

1R (KBr) 

166,116,011,568,147,014,391,381,134,313,191,302,752,733 
cm <sup>-l</sup>. 

[0231] 

Working Example 2 08 
(Production of compound 208 ) 

4 - [5 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
pentyl ] - 1 -piperazine carboxylic acid t-butyl melting (1.24 
g, 2.00mmol ) in ethylacetate (30 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (10 ml ). 

mixture 1 7 hours was agitated with room temperature . 

ethylacetate (300 ml ) was added. 

saturated sodium bicarbonate * aqueous solution (30 ml ) and 
water (90 ml ) was added to mixture . 

separating it did, water (100 ml ) and washed organic layer 
with saturated saline (50 ml X 2 ). 

water layer was extracted with ethylacetate (50 ml X 2 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :ethylacetate 
♦ethylacetate :methanol =85:15 ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -8- [5 - (1 -piperazinyl ) pentyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -5-amine (compound 208 ) (971 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I . 33 (2 H, quintet, J=7.7Hz ), 1 .5 1 - 1 .65 (4 H, m ), 1 .85 - 
1.96 (1 H, m ), 2.05 - 2.14 (1 H, m ),2.32 (2 H, t, J=7.7Hz ), 
2.40 (4 H, br ), 2.46 (3 H, s ), 2.89 (4 H, t, J=4.8Hz ), 3.3 1 (1 

H, dt, J=12.6, 4.7Hz ), 3.45 (1 H, ddd, J=13.0, 9.8, 3.4Hz ), 
3.64 (2 H, t, J=7.1Hz ), 3.79(1 H, d, J=6.3Hz ), 4.49 (1 H, q, 
J=5.1Hz), 6.34(1 H,t, J=2.0Hz), 6.37(1 H, dd, J=7.8, 
2.1Hz ), 6.45 (1 H, dd, J=8.0, 2.0Hz ), 6.91 (1 H, ddd, J-8.1, 
2.7, 0.6Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, J=7.8, 

I . 8, 0.6Hz ),7. 1 6 (1 H, t, J=8. 1 Hz ), 7.24 (1 H, t, J=8. 1 Hz ), 
8.01 (1 H, s ) As for NH identification the.IR which has not 
been done(KBr ) 

15,931,555,151,414,891,472,142,912,231,148,912,737 cm 
<sup>-K/sup>. 
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[0232] 

mmm 209 

(it&to 209 (DSit) 

N-[3-(3 P P ^i/^v)7i-;i/]-2->fil/-8-[5 
-(l-tf'<7S?-;U)'<>5 1 ;U]-5,6 1 7,8-xh5tKP 
t D UK[2 ) 3-d]t a, J^V>-5-T5>(239mg, 0.46mm 
ol)£ THF(5.0ml)IC»«*1*\ ^1^^(65 1) 

s^ttsss-e 1 B*iH«#Lfco 

Kxf;i/=2:HRi|lf;i/)t*l§lL, N-[8-[5- 

-5 f 6,7,8-xh7tKPbf , JK[2,3-d]e , JS2/>-5-f 
;i/)-N-[3-(3-^PP7iy*ypxz;i,]75>(ft 
£«l 209)(234mg)^-f ;UtLT»fc 0 

1 H-NMR(300MHz,CDCl 3 )5 1 ,31-1.39(2H,m), 
1.51-1.65(4H,m), 1.83-1.95(lH,m), 2.05-2.13(1 
H,m), 2.09(3H,s), 2.33-2.44(6H,m) 5 2.46(3H,s), 
3.31(lH,dt,J=12.6,4.2Hz), 3.41-3.50(lH,m), 3. 
46(2H,t,J=5.0Hz), 3.60-3.67(4H,m), 3.77(lH,d,J 
=6.6Hz), 4.48(1 H,q-like), 6.34(lH,t s J=2.1Hz), 
6.37(lH,dd,J=7.8,1.8Hz), 6.45(1 H,dd,J=7.8,1.8H 
z), 6.92(1 H,ddd,J=8.1, 2.1,0.8Hz), 7.01(lH,t,J= 
2.1Hz), 7.06(lH,ddd,J=8.2,1.9,l.lHz), 7.16(1H, 
t,J=8.1Hz), 7.24(lH,t,J=8.3Hz), 8.02(lH,s). 

IR(KBr)1636,1593,1557,1516,1489,1472,1429,l 
256,1223,1150,999cm" 1 . 



[0233] 

HJ£^J210 

(1b«ft 210 a>Hift) 

N-[3-(3-i?PP7i;+v)7i-;i/]-2-yf;[/-8-[4 
-(l-t°^^V-;U)^;U]-5,6,7,8-T-h^tKPt° 
l jK[2,3-d]t°USv>-5-T^>(325mg. 0.64mmo 
l)*x5ry-;| / (6.5ml)lC»jB*-fr % 7^ l J>H|x 
TF;U(0.14ml)SJP*fc o 

;U*7A^PVh^7-f-(*»tt:^*-y->:B 
ilf;b=3:l-ftSlfWSSL, 3-[4-[4- 
[5-[3-(3-^PP^xyJpi/)7-U/]-2-^>U-6,7- 
vtKPt 0| JK[2,3-d]t 0| JSv>-8(5H)-^^]^T 

;i/]-i-t 0 ^7y-Ji/]^Pt 0 t>lxf;mb^ft 

210)(340mg)^^->r;L/(tLT#fco 



[0232] 

Working Example 2 09 
(Production of compound 209 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [5 - (1 
-piperazinyl ) pentyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
melting [2 and 3 -d ] pyrimidine -5-amine (239 mg , 
0.46mmol ) in THF (5.0 ml ), it added acetic anhydride 
(65;mu 1 ). 

mixture 1 hour was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic rhexane :ethylacetate =2:l*ethylacetate ), N- [8 - [5 - (4 
-acetyl -1- piperazinyl ) ] pentyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] amine (compound 209 ) 
(234 mg )as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.31 - 1.39 (2 H, m), 1.51 - 1.65 (4 H, m ), 1.83 - 1.95 (1 H, 
m ), 2.05 -2.13 (1 H, m ), 2.09 (3 H, s ), 2.33 - 2.44 (6 H, m ), 
2.46 (3 H, s ), 3.31 (1 H, dt, J=12.6, 4.2Hz ), 3.41 - 3.50 (1 H, 
m ),3.46 (2 H, t, J=5.0Hz ), 3.60 - 3.67 (4 H, m ), 3.77 (1 H, d, 
J=6.6Hz ), 4.48 (1 H, q-like ), 6.34 (1 H, t, J=2.1Hz ), 6.37 (1 

H, dd, J=7.8, 1.8Hz ), 6.45 (1 H, dd, J=7.8, 1.8Hz),6.92 (1 H, 
ddd,J=8.1, 2.1,0.8Hz), 7.01 (1 H, t, J=2.1Hz), 7.06 (1 H, 
ddd, J=8.2, 1.9, 1.1Hz ), 7.16(1 H, t, J-8.1Hz ) 7.24 (1 H, t, 
J=8.3Hz ), 8.02(1 H,s). 

IR (KBr) 

I, 636,159,315,571,516,148,914,721,429,125,612,231,150,999 
cm <sup>-K/sup>. 

[0233] 

Working Example 2 10 
(Production of compound 210 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido melting 
[2 and 3 -d ] pyrimidine -5-amine (325 mg , 0.64mmol ) in 
ethanol (6.5 ml ), it added ethyl acrylate (0.14 ml ). 



mixture 2.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with thefshirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =3:1 *ethylacetate ), 3 - it 
acquired [4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazinyl ] ethyl propionate (compound 
210) (340 mg)as oyl . 
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'H-NMR^OOMH^CDCy 6 1.26(3H,t,J=7.2Hz), 
1.48-1.56(2H,m), 1.58-1.65(2H,m), 1.86-1.95 
(lH,m), 2.05-2. 12(1 H,m), 2.38(4H,t,J=7.4Hz), 
2.46(3H,s), 2.47-2.52(8H,m), 2.70(2H,t,J=7.2H 
z), 3.31(lH,dt,J=13.2,4.8Hz), 3.46(1 H,ddd,J=l 
2.6,9.6,3.2Hz), 3.60-3.7 l(2H,m), 3.78(1 H,d,J=6. 
3Hz), 4.14(2H,q 9 J=7.0Hz), 4.48(1 H,q-like), 6.3 
4(lH,t,J=2.3Hz), 6.37(lH,dd,J=8.1,2.1Hz), 6.45 
( 1 H,dd,J=7.5,2. 1 Hz), 6.92(1 H,ddd,J=8. 1 ,2.3,0.9 
Hz), 7.01(1 H,t,J=2.3Hz), 7.06(1 H,ddd,J=7.9,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.25(1 H,t,J=8.3H 
z), 8.01(lH,s). 

IR(KBr)1732,1593,1557,1514,1489,1472,1429,l 
223,1150cm -1 . 

[0234] 

HJS0IJ211 

«b^«211 ©»JS) 

3-[4-[4-[5-[3-(3-^PP7iy4r*>)T— U-/]-2-y 
^;UA7-vtKPt°'JK[2,3-d]t 0, J^V>-8(5H)- 

>f^^]-i-tX7i;zji,]^pet>ixf 

;i/(308mg.0.51mmol)S- THF-^^-/ — JU(1 : 1 % 10 
(5.0ml)^iPS.fc o 

Bftttesa? i6.5 mmmnuz 0 

i)Stf>*/— ;Ki5mi)£ina.fco 

»«£SET* BSU 3-[4-[4-[5-[3-(3-^PP? 
xy^rv)7-U/].2-^^-6,7-vtKPt 0| JK[2, 
3-d]t°USv>-8(5H)-^;U]^;U]-l-t°^v- 
;U]^Pt°7|->^b^tl 21 l)(321mg)£7^U? 

, H-NMR(300MHz,CDCl 3 ) 5 1 .5 1(2H, quintet, J= 
7.4Hz), 1.64(2H,quintet,J=7.1Hz), 1.87-1.95(1 
H,m), 2.05-2.14(lH,m), 2.44(4H,t,J=7.5Hz), 2. 
46(3H,s), 2.52(2H,t,J=6.2Hz), 2.6(2H,br), 2.7(4 
H,br), 2.77(2H,t,J=6.3Hz), 3.32(lH,dt,J=12.9,4. 
7Hz), 3.47(lH,ddd,J=13.1,9.5,2.3Hz), 3.67(2H,t 
d,J=6.9,2.1Hz), 3.80(lH,br), 4.45(1 H,t-like), 6. 
33(lH,t,J=2.3Hz), 6.34(lH,dd,J=8.1,1.5Hz), 6.4 
4(lH,dd,J=7.8,1.8Hz), 6.92(1 H,ddd,J=8.2,2.3,l. 
OHz), 7.01(lH,t,J=2.1Hz), 7.06(1 H,ddd,J=7.9,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.25(1 H,t,J=8.1H 



2003-11-11 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .26 (3 H, t, J=7.2Hz ), 1 .48 - 1 .56 (2 H, m ), 1 .58 - 1 .65 (2 H, 
m), 1.86- 1.95 (1 H,m),2.05- 2.12(1 H,m), 2.38(4 H, t, 
J=7.4Hz ), 2.46 (3 H, s ), 2.47 - 2.52 (8 H, m ), 2.70 (2 H, t, 
J=7.2Hz ), 3.31 (1 H, dt, J=13.2, 4.8Hz ),3.46 (1 H, ddd, 
J=12.6, 9.6, 3.2Hz ), 3.60 - 3.71 (2 H, m ), 3.78 (1 H, d, 
J=6.3Hz ), 4.14 (2 H, q, J=7.0Hz ), 4.48 (1 H, q-like ), 6.34 (1 

H, t, J=2.3Hz ), 6.37 (1 H, dd, J=8.1, 2.1Hz ),6.45 (1 H, dd, 
J-7.5, 2.1Hz ), 6.92 (1 H, ddd, J=8.1, 2.3, 0.9Hz ), 7.01 (1 H, 
t, J=2.3Hz ), 7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ) 7.16 (1 H, t, 
J=8.1 Hz), 7.25(1 H, t, J=8.3Hz),8.01 (1 H,s). 

IR(KBr) 1732, 1593, 1557, 1514, 1489, 1472, 1429, 1223 
and 1 150 cm <sup>-K/sup>. 

[0234] 

Working Example 2 1 1 
(Production of compound 211) 

3 - Melting [4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazinyl ] ethyl propionate (308 mg , 
0.51mmol ) in THF -methanol (1: 1 and 1 0 ml ), it added 1 
normal sodium hydroxide aqueous solution production liquid 
(5.0 ml ). 

mixture 16.5 hours was agitated with room temperature . 

reaction mixture was neutralized with acetic acid , 
ethylacetate (100 ml ) and methanol (15 ml ) was added. 

mixture was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , azeotropic boiling it 
made residue including toluene . 

Melting residue in chloroform , it dried with anhydrous 
sodium sulfate . 

Under vacuum , it removed solvent , 3 - it acquired [4 - [4 - [5 
- [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] butyl ] - 1 
-piperazinyl ] propanoic acid (compound 21 1 )(321 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 51 (2 H, quintet, J=7.4Hz ), 1.64 (2 H, quintet, J=7.1Hz ), 
1.87- 1.95 (1 H,m), 2.05 -2.14(1 H, m ), 2.44(4 H, t, 
J=7.5Hz ), 2.46 (3 H, s ), 2.52 (2 H, t, J=6.2Hz ), 2.6 (2 H, 
br ), 2.7 (4 H, br ), 2.77 (2 H, t, J=6.3Hz ), 3.32 (1 H, dt, 
J=12.9, 4.7Hz ), 3.47 (1 H, ddd, J=13.1, 9.5, 2.3Hz ), 3.67(2 
H, td, J=6.9, 2.1Hz ), 3.80 (1 H, br ), 4.45 (1 H, t-like ), 6.33 
(1 H, t,J=2.3Hz), 6.34(1 H, dd, J=8.1, 1.5Hz), 6.44(1 H, 
dd, J=7.8, 1.8Hz), 6.92(1 H, ddd, J=8.2, 2.3, 1.0Hz),7.01 (1 
H, t, J=2.1Hz ),7.06 (1 H, ddd, J-7.9, 2.0, 0.8Hz ), 7.16 (1 H, 
t, J=8.1Hz ), 7.25 (1 H, t, J-8.1Hz ) 8.03 (1 H, s ), 
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z), 8.03(lH,s), C0 2 H [£[W]£LTl^j:lV 

IR(KBr)1586,1557,1514,1489,1472,1429,1223,l 
150,733cm' 1 . 

[0235] 

mmm 212 

(1k^212(DSit) 

N43^3-^PP7x/+vpxx;U]-2-^U-8-[4 
-(l-t°^^V-;U)^;ix]-5,6,7,8^h^tKPt° 
'JK[2,3-d]t O| J5v>-5-7H>(256mg.0.50mmo 
l)^THF(5.0ml)lC}#^^#/cS, X^^-fVvT 
±-h(44/il)^iD^fco 

ji^^^stt i6 mmwuzo 

^y-;K0.50mi)^ip^, 1 KPslJf #Lfc 0 

K^X^;U(100ml)^*P^_fco 
&Ltz 0 

A^PVh^^-(^*14:^-^>:P^x 
^;U-2:l^P^X5 1 ;U)-efflMLs4-[4-[5-[3- 
(3-^PP^xy^-v)7xfjy]-2-^^-6,7-v 
tKPt°UK[2,3-d]t 0, J^V>-8(5H>-r;U]^ 
;i,]-N-xT;U-i-t o ^7v>*;u^-y-^K0b 
212)(254mg)$T^;i.7yXt!:LT^/co 



CO<sub>2</sub>H has not done identification . 

IR(KBr) 15,861,557,151,414,891,472,142,912,231,150,733 
cm <sup>-l</sup>. 

[0235] 

Working Example 2 12 
(Production of compound 212 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (256 mg , 0.50mmol )after 
melting, ethyl isocyanate (44;mu 1 ) was added to THF (5.0 
ml). 

mixture 1 6 hours was agitated with room temperature . 
Including methanol (0.50 ml ), 1 hour it agitated, 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:l*ethylacetate ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) 
anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] butyl ] -N- ethyl -1- piperazine 
carboxamide it acquired (compound 212 ) (254 mg ) as 
amorphous . 



Ttm'Atirm C 3 iH 4 oC1N 7 0 2 - 
1.25H 2 0<tLT 

Calcd:C,61.99;H,7.13;N,16.32. 

Found:C,61.95;H,7.04;N,16.01. 

'H-NMR(300MHz,CDCl 3 ) 8 1.14(3H,t,J=7.1Hz), 
L47-1.56(2H,m), 1.64(2H,quintet,J=7.1Hz), 1. 
83-1.96(lH,m), 2.02-2. 14(1 H,m), 2.38-2.43(6H, 
m), 2.46(3H,s), 3.23-3.32(3H,m), 3.37(4H,t,J= 
5.1Hz), 3.46(lH,ddd,J=12.9,9.8,3.3Hz), 3.66(2 
H,t,J=7.1Hz), 3.80(lH,d,J=5.7Hz), 4.38(lH,t,J= 
5.3Hz), 4.48(1 H,q-like), 6.34(1 H,t,J=2.3Hz), 6. 
36-6.39(lH,m), 6.45(1 H,dd,J=8.3, 1 .7Hz), 6.91 
(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.3Hz), 
7.06(1 H,ddd,J=8.0,2.2,0.9Hz), 7.16(lH,t,J=8.1H 
z), 7.24(lH,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr)1593,1553,1537,1516,1489,1472,1429,l 
337,1300,1262,1223,1150,997,733cm 1 . 

[0236] 



elemental analysis values C<sub>3 1 

</sub>H<sub>40</sub>ClN<sub>7</sub>O<sub>2</sub>*1.25H<sub>2</sub>O 
doing 

Calcd:C,61.99;H,7.13;N, 16.32. 
Found:C,61.95;H,7.04;N, 16.01. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 . 14 (3 H, t, J=7. 1Hz ), 1 .47 - 1 .56 (2 H, m ), 1 .64 (2 H, 
quintet, J=7.1 Hz), 1.83 - 1.96(1 H, m ), 2.02 -2.14(1 H, m ), 
2.38 - 2.43 (6 H, m ), 2.46 (3 H, s ), 3.23 - 3.32 (3 H, m ), 
3.37 (4 H, t, J=5.1Hz ), 3.46 (1 H, ddd, J=12.9, 9.8, 
3.3Hz ),3.66 (2 H, t, J=7.1 Hz ), 3.80 (1 H, d, J=5.7Hz ), 4.38 
(1 H, t, J=5.3Hz ), 4.48 (1 H, q-like ), 6.34 (1 H, t, J=2.3Hz ), 
6.36 - 6.39 (1 H, m ), 6.45 (1 H, dd, J=8.3, 1 .7Hz ),6.91 (1 H, 
ddd, J-8.2, 2.3, 1.0Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, 
ddd, J=8.0, 2.2, 0.9Hz ), 7.16 (1 H, t, J-8.1Hz ) 7.24 (1 H, t, 
J-8.1Hz), 8.02(1 H,s). 

TRANSLATION STALLEDIR cm <sup>-K/sup>. KBr 



[0236] 



Page 252 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



mmm 213 

«b^*213©»3ft) 

N-[3-(3-^PP7iy4rvpx-;U]-2-^;U-8-[5 

t 0, JK[2 5 3-d]t 0, J5v>-5-7=>(255mg. 0.49mm 
ol)£ THF(5.0ml)lc£#P*1*fcflL X^U-fy*/ 
7^"— h(43//l)^iD^.fco 

i^»*iat i5.5 mmnuzo 

y^y-;U(0.50ml)$JP^, 1 l$|«88#Lfco 

»x^;U=2:l-ft»x^;U)-e||«L. 4-[5-[5- 
tKPbr , JK[2 f 3-d]tf l J5S?>-8(5H).^JU]'<>^ 
ft 213)(272mg)$7 : E;^TXi:LTt#fco 



Working Example 2 13 
(Production of compound 213 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [5 - (1 
-piperazinyl ) pentyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (255 mg , 0.49mmol )after 
melting, ethyl isocyanate (43;mu 1 ) was added to THF (5.0 
ml). 

mixture 15.5 hours was agitated with room temperature . 

Including methanol (0.50 ml ), 1 hour it agitated. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic rhexane rethylacetate =2 :l*ethyl acetate ), 4 - [5 - [5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] pentyl ] -N- 
ethyl -1- piperazine carboxamide it acquired (compound 213 ) 
(272 mg ) as amorphous . 



7C*#«fffiC 3 2H42C 

lN 7 O 2 -0.5H 2 Oi:LT 



elemental analysis values 

C<sub>32</sub>H<sub>42</sub>ClN<sub>7</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.93;H,7.21 ;N,16.3 1 . 

Found:C,63.98;H,7.26;N, 1 6. 1 6. 

1 H-NMR(300MHz,CDCt 3 ) 8 1.14(3H,t,J=7.4Hz), 
1.34(2H,quintet,J=7.8Hz), 1.51-1.65(4H,m), 1. 
87-1.95(lH,m), 2.05-2.12(lH,m), 2.35(2H,t,J= 
7.8Hz), 2.41(4H,t,J=5.0Hz), 2.46(3H,s), 3.28(2 
H,dq,J=5.4,7.1Hz), 3.23-3.32(1 H,m), 3.36(4H,t, 
J=5.1Hz), 3.46(lH,ddd,J=12.9,9.9,3.5Hz), 3.64 
(2H,t,J=7.2Hz), 3.77(lH,d,J=5.4Hz), 4.36(lH,t, 
J=5.1Hz), 4.48(1 H,q-like), 6.34(1 H,t,J=2.1 Hz), 
6.38(lH,dd,J=7.5,1.8Hz), 6.45(lH,dd,J=7.7,2.0H 
z), 6.92(1 H,ddd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J= 
2.1Hz), 7.06(lH,ddd,J=8.0,2.0,l.lHz), 7.16(1H, 
t,J=8.0Hz), 7.25(lH,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr)1595,1553,1489,1472,1429,1337 s 12 
98,1258,1223,1 148,997,735cm' 1 . 



[0237] 
HJSflJ 214 
«b^* 214 ©Hit) 

4-[3-[5-[[3-[3-(7H25 L /U7 r 5/pxy+v]7xzi 
>U]-r5y]-2->^;i/-6,7-vtKPt°»JK[2,3-d]t 0, J 
Sv>-8(5HM;U]^Pbf;i/]-l-t 0 ^v>*>!U7K 
>» t-^;U(0.74g, 1.21mmol)£^/-JK15 

5/7-/h l JtKP*^l»±h'J->A(0-15g)fttfB 



Calcd:C,63.93;H,7.21;N, 16.31 . 
Found:C, 63.98;H, 7.26;N, 16.16. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.14 (3 H, t, J=7.4Hz ), 1.34 (2 H, quintet, J=7.8Hz ), 1.51 - 
1.65 (4 H,m), 1.87 - 1.95 (1 H, m ), 2.05 -2.12(1 H, m ), 
2.35 (2 H, t, J=7.8Hz ), 2.41 (4 H, t, J=5.0Hz ), 2.46 (3 H, s ), 
3.28 (2 H, dq, J=5.4, 7.1Hz ), 3.23 - 3.32 (1 H, m ), 3.36 (4 H, 
t, J=5.1Hz ),3.46 (1 H, ddd, J=12.9, 9.9, 3.5Hz ), 3.64 (2 H, t, 
J-7.2Hz ), 3.77 (1 H, d, J=5.4Hz ), 4.36 (1 H, t, J=5.1Hz ), 
4.48(1 H, q-like), 6.34(1 H, t, J=2.1Hz), 6.38(1 H, dd, 
J=7.5, 1.8Hz ), 6.45(1 H, dd, J=7.7, 2.0Hz ), 6.92 (1 H, ddd, 
J=8.2, 2.3, 1.0Hz), 7.01 (1 H, t, J=2.1Hz ), 7.06 (1 H, ddd, 
J=8.0, 2.0, 1.1Hz) 7.16(1 H, t,J=8.0Hz), 7.25(1 H, t, 
J=8.1Hz), 8.02(1 H,s). 

IR (KBr) 

1,595,155,314,891,472,142,913,371,298,125,812,231,148,997,735 
cm <sup>-K/sup>. 

[0237] 

Working Example 2 14 

(Production of compound 214 ) 

4 - [3 - [5 - [[3 - [3 - (acetylamino ) phenoxy ] phenyl ] 
imino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] propyl ] - 1 -piperazine carboxylic 
acid t-butyl (0.74 g, 1.21mmol ) was melted in methanol (15 
ml). 

cyano tri hydro sodium borate (0.15 g ) and acetic acid (0.15 



Page 253 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



H(0.15ml)£Jn*fc o 

(50ml).7K(50ml)S^iaW^^7K(30ml)T??5fe;t 
Lfco 

^;i/=l:1^2:3->l:2^K^X^;U)T**li[L, 
4-[3-[5-[3-[3-(7-b^;U75-/pxy^S/]7- 
U/]-2-^;U-6 5 7-vtKPt 0| JK[2,3-d]t 0 USv 
>-8(5H)-^;U]^Pt°;U]-l-t°^^v>^;i/7K 
t-^;mb^«B 214)(428mg)£fcfel6ft 
£LT*fc 0 



mpl65-167 deg C. 

5c*$i*ffl C 3 4H45N 7 0 4 -l/3EtO 
AcctLT 



ml ) was added. 

mixture 5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (50 ml ), water (50 ml ) and it 
washed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:l*2:3*l:2*ethylacetate ), 4 - [3 - [5 - [3 - [3 - (acetylamino ) 
phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] propyl ] - 1 -piperazine carboxylic acid 
t-butyl it acquired (compound 214 ) (428 mg ) as colorless 
crystal . 

mp!65-167deg C. 



elemental analysis values 

C<sub>34</sub>H<sub>45</sub>N<sub>7</sub>0<sub>4</sub>*l/3EtOAc 
doing 



Calcd:C,65.78;H,7.45;N,l 5.20. 

Found:C,65.58;H,7.46;N,14.99. 

, H-NMR(300MHz,CDCl 3 )5 1.46(9H,s), 1.81(2 
H,quintet,J=7.4Hz), 1.89-1. 97(1 H,m), 2.05-2.12 
(lH,m), 2.17(3H,s), 2.37-2.41(6H,m), 2.44(3H, 
s), 3.35-3.53(2H,m), 3.44(4H,t,J=4.7Hz), 3.67 
(2H,t,J=7.4Hz), 3.74(1 H,d,J=7.2Hz), 4.46(1 H,q- 
like), 6.33(1 H,t,J=2.3Hz), 6.39-6.42(2H,m), 6.7 
9(lH,d,J=8.1Hz), 7.10(lH,t-like), 7.14(lH,t,J= 
8.1Hz), 7.24-7.34(2H,m), 7.68(lH,brs), 7.98(1 
H,s). 

IR(KBr) 1 676, 1 60 1 , 1 555, 1 487, 1 429, 1366,1 289, 1 
256,1182,1157,737cm- 1 . 

[0238] 

mmm 2\5 

(ib£%215<DSii) 

[5-[[3-[3-(75-/*;U*— ^U)^iy+?/]^x— ;U] 

7S-/]-2-^;U-6 f 7-5?tKPeUK[2,3-d]eU55? 
>-8(5H)-^;U]fF8£(494mg, 1.14mmol), 3-($/* 
^;U75y)^P t°;U75>(0.43ml) > WSC(1 .09g) 
&Xf l-tKP^Sz-lH^OyhUTy— 
ft(175mg)£ DMF(15ml)[Z;I^^#, 15 



ml)£Jn*fcflL 7K(200ml)t>5t^L/c o 



Calcd:C, 65.78;H, 7.45;N, 15.20. 
Found:C, 65.58;H, 7.46;N, 14.99. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.46 (9 H, s), 1.81 (2 H, quintet, J=7.4Hz ), 1.89 - 1.97 (1 H, 
m ), 2.05 - 2.12 (1 H, m ), 2.17(3 H, s ), 2.37 - 2.41 (6 H, m ), 
2.44 (3 H, s ), 3.35 - 3.53 (2 H, m ), 3.44 (4 H, t, J=4.7Hz ), 
3.67 (2 H, t, J=7.4Hz ), 3.74(1 H, d, J=7.2Hz ), 4.46 (1 H, 
q-like ), 6.33 (1 H, t, J=2.3Hz ), 6.39 - 6.42 (2 H, m ), 6.79 (1 
H, d, J=8.1Hz ), 7.10 (1 H, t-like ), 7.14 (1 H, t, J=8.1Hz ), 
7.24- 7.34 (2 H, m ), 7.68 (1 H, brs ), 7.98 (1 H, s ). 



IR (KBr ) 

1 ,676, 1 60, 1 1 5,55 1 ,487, 1 42,9 1 3,66 1 ,289, 1 25,6 1 1 ,82 1 , 1 57,737 
cm <sup>-K/sup>. 

[0238] 

Working Example 2 1 5 
(Production of compound 215) 

[5 - [[3 - [3 - (amino carbonyl ) phenoxy ] phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetic acid (494 mg , 1 . 14mmol ), 3 - 
(dimethylamino ) propyl amine (0.43 ml ), mixing WSC (1.09 
g ) and 1 -hydroxy -lH-benzotriazole monohydrate (175 mg ) 
to DMF (15 ml ), 15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),it washed with water (200 ml ). 
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* «Ji£flM*\ teSl*tt*(100ml)-eJjfe»Lfco 
*«Ji*«l*aiW-h , J'>Al!ttjlLfc. 

y^:y*y-;u=85:i5)-e««L. a?&rciH|x 
^;^•es^SB B B^^TL^,3<[3-[[8-[2-[[3-(v^5 1 ;^ 

75-/)^Ptf;U]T5y]-2-++VX^jU]-2-y^;U 
-5,6,7,8-xh7tKPt°UK[2,3-d]t 0 'JSv>-5--r 
;U]T5y]7iy*5/]'<>X75K(ft*» 215)(2 
72mg)£fcftfifliLT»fco 



mp 137- 139 deg C. 

5c*»«fffi C 28 H 35 N 7 O 3 -0.5EtO 
Ac tLX 



water layer was extracted with ethylacetate (50 ml X 5 ). 

It adjusted organic layer , washed with saturated saline (100 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :ethylacetate 
♦ethylacetate :methanol =85:15 ), furthermore did 
recry stall ization with ethylacetate , 3 - it acquired [3 - [[8 - [2 
- [[3 - (dimethylamino ) propyl ] amino ] - 2 -oxo ethyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amino ] phenoxy ] benzamide (compound 215 ) (272 
mg ) as colorless crystal . 

mpl37-139deg C. 



elemental analysis values 

C<sub>28</sub>H<sub>35</sub>N<sub>7</sub>O<sub>3</sub>*0.5EtOAc 
doing 



Calcd:C,64.15;H,7.00;N,17.46. 

Found:C,64.36;H,6.93;N,17.81. 

1 H-NMR(300MHz,CDCl 3 ) d 1.63(2H,quintet,J= 
6.2Hz), 1.98-2.00(1 H,m), 2.04(6H,s), 2.13-2.26 
(lH,m), 2.31(2H,t,J=6.2Hz), 2.46(3H,s), 3.26- 
3.44(3H,m), 3.58(lH,ddd,J=12.7,9.7,3.2Hz), 3. 
98(lH,d,J=6.6Hz), 4.17(lH,t,J=16.2Hz), 4.36(1 
HAJ=15.9Hz), 4.54(lH,q-like), 5.64(1 H,br), 6. 
18(lH,br), 6.34(lH,t,J=2.3Hz), 6.38(1 H,dd,J=8. 
0,1.4Hz), 6.45(lH,dd,J=8.1,1.5Hz), 7.16(lH,t,J 
=8.1 Hz), 7.20(1 H,ddd,J=8. 1,2.4, 1.2Hz), 7.41(1 
H,t,J=7.8Hz), 7.45(lH,t,J=2.1Hz), 7.51(lH,dt,J 
=7.8,1.5Hz), 7.55(1 H,t-like), 8.10(lH,s).lR(KB 
r)1665,1599,1580,1559,1510,1489,1441, 1227,11 
52,735cm- 1 . 

[0239] 

HM#J216 

(ft^* 216 ©Hit) 

[5-[[3-[3-(7-fe^;U7^y)^xy4rV]7x-;U]T 
^/]-2-^;u-6,7-vtKat 0 'JK[2,3-d]t O| J5v> 

-8(5H)-^l/]S»(278mg. 0.62mmol). 3-(v>T 
;U7£/)^Pt°;U7£>(0.23ml), WSC(595mg) 
TklS l-tKP+v-lH-^>l/hU7y-;U-7Kfi] 
!$3(95mg)£ DMF(12ml)IC;i^^^;STr 15 

m\)*1tox.tdk. *(100ml)-eiJfeJ*Lfco 
*Ji*ft»x^;i/(50mlx5)-ettmLfco 
*W1*0M*. ffi«fttt*(75ml)T?2fe£Lfco 



Calcd:C, 64.15;H, 7.00;N, 17.46. 
Found:C, 64.36;H, 6.93;N, 17.81. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.63 (2 H, quintet, J=6.2Hz ), 1.98 - 2.00 (1 H, m ), 2.04 (6 H, 
s ), 2.13 - 2.26 (1 H, m ), 2.31(2 H, t, J=6.2Hz ), 2.46 (3 H, s ), 
3.26 - 3.44 (3 H, m ), 3.58 (1 H, ddd, J=12.7, 9.7, 3.2Hz ), 
3.98(1 H, d,J=6.6Hz), 4.17(1 H, t, J=16.2Hz), 4.36(1 H, t, 
J=15.9Hz), 4.54(1 H, q-like ), 5.64 (1 H,br), 6.18(1 H, br), 
6.34 (1 H, t, J=2.3Hz ), 6.38 (1 H, dd, J=8.0, 1.4Hz ), 6.45 (1 
H,dd, J=8.1, 1.5Hz ), 7.16(1 H, t, J=8.1Hz), 7.20(1 H, ddd, 
J=8. 1,2.4, 1.2Hz ),7.41 (1 H, t, J=7.8Hz ), 7.45 (1 H, t, 
J=2.1Hz), 7.51 (1 H, dt, J=7.8, 1.5Hz) 7.55(1 H, t-like ), 
8.10(1 H,s).IR 

(KBr ) 1 66,5 1 5,99 1 ,580, 1 55,9 1 5, 1 0 1 ,489, 1 44, 1 1 2,27 1 , 1 52,735 
cm <sup>- 1 </sup>. 

[0239] 

Working Example 2 16 
(Production of compound 216) 

[5 - [[3 - [3 - (acetylamino ) phenoxy ] phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetic acid (278 mg , 0.62mmol ), 3 - 
(dimethylamino ) propyl amine (0.23 ml ), mixing WSC (595 
mg ) and 1 -hydroxy -lH-benzotriazole monohydrate (95 mg ) 
to DMF (12 ml ), 15 hours it agitated with room temperature . 



Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),it washed with water (100 ml ). 

water layer was extracted with ethylacetate (50 ml X 5 ). 

It adjusted organic layer , washed with saturated saline (75 
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*;u:/*/-;u=9:i)-e«SU ^bCKilf 

;U-emS 0 s B ^ffl\2-[5-[3-[3-(T^ : J 1 ;U7^) 

[2 s 3-d]tfU5i/>-8(5H)-f;U]-N-[3-(v> : 3 1 ;U75 
/)^ntfJU]7-bh75K«b^«l 216)(285mg)£ 



ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :ethylacetate 
♦ethylacetate :methanol =9:1), furthermore did 
recrystallization with ethylacetate , 2 - [5 - [3 - [3 - 
(acetylamino ) phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- itacquired 
[3 - (dimethylamino ) propyl ] acetamide (compound 216 ) 
(285 mg ) as colorless crystal . 



mpll3-115 deg C. 

SSRJMfffil C 29 H 3 7N 7 <V 
H 2 0 tLX 



Calcd:C,63.37;H,7.15;N,17.84. 

Found:C,63.28;H,7.20;N,17.82. 

l H-NMR(300MHz,CDCl 3 ) S 1.63(2H,quintet,J= 
6.1Hz), 1.95-2.05(lH,m), 2.03(6H,s), 2.12-2.25 
(lH,m), 2.16(3H,s), 2.31(2H,t,J=6.3Hz), 2.46(3 
H,s), 3.15-3.44(3H,m), 3.58(lH,ddd,J=12.9,9.6, 
3.8Hz), 3.93(lH,d,J=7.5Hz), 4.18(lH,t,J=16.2H 
z), 4.35(lH,t,J=15.9Hz), 4.52(lH,q-like), 6.35 
(lH,t s J=1.8Hz), 6.39-6.44(2H,m), 6.79(lH,d,J= 
8.1Hz), 7.10(lH,s), 7.14(lH,t,J=8.1Hz), 7.24-7. 
33(2H,m), 7.55(1 H,t-like), 7.58(lH,s), 8.08(1H, 
s). 

IR(KBr) 1 667, 1 60 1 , 1 557, 1 5 1 6, 1 487, 1 437, 1 258, 1 
182,1157cm- ] . 

[0240] 

HJS^J217 
(<b** 217 

4-[3-[5-[3-[3-(7*tr5 1 ^75y)'7xy^rv]7^ , J 
/]-2->^;U-6,7-vtKPt 0| jK[2,3-d]t 0, J=v>-8 
(5HK^]^Pt°yU]-l-t 0 ^^v>*;U7K>^ t- 
^T;U(378mg.0.61mmol)^W»Xf-^(21ml) 
4fflStt»-ft»x^;U(3.0ml)$iP 

mstyzm&v 20 nmmnuzo 

«S«ftlt7k*^h l J^A*?Sj«(30ml)*Jin* 

S^Wl*W»x^;U(80iiil RXS 30ml x 4)Ol>"C 
i>0 □ □ y ^>(30ml x 5)T?ffl a Lfco 



mpll3-115deg C. 
elemental analysis values 

C<sub>29</sub>H<sub>37</sub>N<sub>7</sub>0<sub>3</sub>*H<sub>2</sub>0 
doing 

Calcd:C, 63.37;H, 7.15;N, 17.84. 
Found:C, 63.28;H, 7.20;N, 17.82. 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.63 (2 H, quintet, J=6.1Hz ), 1.95 - 2.05 (1 H, m), 2.03 (6 H, 
s ), 2.12 - 2.25 (1 H, m ), 2.16(3 H, s ), 2.31 (2 H, t, 
J-6.3Hz ), 2.46 (3 H, s ), 3.15 - 3.44 (3 H, m ), 3.58 (1 H, 
ddd, J=12.9, 9.6, 3.8Hz ), 3.93 (1 H, d, J=7.5Hz ), 4.18 (1 H, 
t, J-l 6.2Hz ), 4.35(1 H, t, J=l 5.9Hz ), 4.52 (1 H, q-like ), 6.35 
(1 H, t, J=l .8Hz ), 6.39 - 6.44 (2 H, m ), 6.79 (1 H, d, 
J=8.1Hz ), 7.10 (1 H, s ), 7.14 (1 H, t, J=8.1Hz ), 7.24- 7.33 (2 
H, m ), 7.55 (1 H, t-like ), 7.58 (1 H, s ) 8.08 (1 H, s ). 

IR(KBr) 1667, 1601, 1557, 1516, 1487, 1437, 1258, 1182 
and 1 157 cm <sup>-l</sup>. 

[0240] 

Working Example 2 1 7 
(Production of compound 217 ) 

4 - [3 - [5 - [3 - [3 - (acetylamino ) phenoxy ] anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] propyl ] - 1 -piperazine carboxylic acid t-butyl 
melting (378 mg , 0.61mmol ) in ethylacetate (21 ml ), it 
added 4 normal hydrochloric acid -ethylacetate (3.0 ml ). 

mixture 20 hours was agitated with room temperature . 

saturated sodium bicarbonate * aqueous solution (30 ml ) was 
added. 

mixture ethylacetate (80 ml and 30 ml X 4 ) was extracted 
next with dichloromethane (30 ml X 5 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
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K»X^;i/:^/-;U=85:15)-e«SL.N-[3-[3 
-[[2^f;i/-8-[3-(i-t 0/ <7V-^)^Pt 0 ^]-5 5 6, 

5-/]7x/+v]^i-;U]7-bh75K(<b^» 217) 



[shirikagerukaramukuromatogurafii ](basic : chloroform 
* chloroform :methanol =40: 1 , basic :ethylacetate 
♦ethylacetate :methanol =85:15 ), it acquired N- [3 - [3 - [[2 
-methyl -8- [3 - (1 -piperazinyl ) propyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amino ] 
phenoxy ] phenyl ] acetamide (compound 217 ) (279 mg ) as 
amorphous . 



C 29 H 37 N 7 0 
2 -0.5H 2 O-0. 
5EtOAc tL 
X 



elemental analysis values 

C<sub>29</sub>H<sub>37</sub>N<sub>7</sub>O<sub>2</sub>*0.5H<sub>2</sub>O*0.5EtOAc 
doing 



Calcd:C,65.47;H,7.44;N,l 7.24. 

Found:C,65.38;H,7.53;N, 17.39. 

'H-NMR(300MHz,CDCl 3 ) <5 1 .82(2H,quintet,J= 
7.2Hz), 1 .90-1. 99(1 H,m), 2.05-2. 14(lH,m), 2.1 
7(3H,s), 2.37(2H,t,J=7.4Hz), 2.45(3H,s+4H,br), 
2.90(4H,t,J=5.0Hz), 3.58(lH,dt,J=12.9,5.1Hz), 
3. 59(1 H,ddd,J=l 3.1, 9.5,3.7Hz), 3.67(2H,t,J=7. 
4Hz), 3.75(1 H,d,J=6.3Hz), 4.46(1 H,q-like), 6.3 
4(lH,t,J=2.1Hz), 6.39-6.43(2H,m), 6.79(lH,d,J 
=6.9Hz), 7.08(1 H,t,J=1.8Hz), 7.14(lH,t,J=8.0H 
z), 7.26(1 H,t,J=8.0Hz), 7.34(1 H,d,J=8.7Hz), 7. 
66(lH,s), 7.98(lH,s), NH [4Hgl/Cl*ftlV 

IR(KBr)1674,1601, 1553,1516,1487,1429,1370,1 
321,1260,1182,1150cm' 1 . 

[0241] 

HJS#J218 
(ft^»218(D«Jft) 

P-ip-p^THrf^uTS/pxy+S/px-^T 

S/]-2-^;i/-6,7-vtKPt 0 UK[2,3-d]t°'J^v> 
-8(5H)->OU]@f|g(707mg, 1.58mmol), 1-Boc-tf 
^V>(883mg), WSC(1.51g)&tf 1-tKP^V 
-m~*y % /h l )7 % S— yU-7Kfil ! fel(242mg)$- DM 
F(30ml)IC;I^^-rl s Mi&X* 15 B#|H]«#Lfco 

E(RS*tt**ET. XfiU ft »i^U(150 

ml)SJBx.fctt, 7K(75ml)St;tSft]^^7K(50m 
l)X*$tftLtz 0 

^P7h^77-f-(ft»Xfi^fti|lfjl/:y 

*/-JU=85:15yett»U Sfclcmtx^JUT! 
S^ B H a^fTl^ 4-[[5-[3-[3-(7^;U75/px 
vjy - M /]-2->^>U-6,7- v t Kp bf 'J K[2,3- 
d]t°U5v>-8(5H)-^^]yir^;u]-i-t°^^v> 

*;UtK>^ t-7?Mik*® 218)(803mg)£*sfe 



Calcd:C, 65.47;H, 7.44;N, 17.24. 
Found:C, 65.38;H, 7.53;N, 17.39. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 (2 H, quintet, J=7.2Hz ), 1.90 - 1.99 (1 H, m ), 2.05 - 
2.14 (1 H, m ), 2.17 (3 H, s ), 2.37(2 H, t, J=7.4Hz ), 2.45 (3 
H, s+4H, br ), 2.90 (4 H, t, J=5.0Hz ), 3.58 (1 H, dt, J=12.9, 
5.1Hz ), 3.59 (1 H, ddd, J=13.1, 9.5, 3.7Hz ), 3.67 (2 H, t, 
J-7.4Hz ), 3.75 (1 H, d, J=6.3Hz ), 4.46 (1 H, q-like ) } 6.34 (1 
H, t, J=2.1Hz ), 6.39 - 6.43 (2 H, m ), 6.79 (1 H, d, J=6.9Hz ), 
7.08(1 H,t, J=1.8Hz), 7.14(1 H, t, J=8.0Hz ), 7.26(1 H,t, 
J=8.0Hz ), 7.34 (1 H, d, J=8.7Hz ),7.66 (1 H, s ), 7.98 (1 H, 
s ), NH has not done identification . 

IR(KBr) 1674, 1601, 1553, 1516, 1487, 1429, 1370, 1321, 
1260, 1 182and 1 150 cm <sup>-K/sup>. 

[0241] 

Working Example 2 1 8 
(Production of compound 218) 

[5 - [[3 - [3 - (acetylamino ) phenoxy ] phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetic acid (707 mg , 1.58mmol ), 1 -Boc-piperazine 
(883 mg ), mixing WSC (1 .51 g ) and 1 -hydroxy 
-lH-benzotriazole monohydrate (242 mg )to DMF (30 ml ), 
15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (75 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](ethylacetate 
♦ethylacetate .methanol =85:15 ), furthermore did 
recrystallization with ethylacetate , 4 - [[5 - [3 - [3 - 
(acetylamino ) phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetyl ] - 1 
-piperazine carboxylic acid t-butyl itacquired (compound 
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mpl34-136 deg C. 

7c3R»«f« C 33 H 4 ,N 7 0 5 - 
H 2 0 tLX 



218 ) (803 mg ) as colorless crystal . 
mpl34-136degC. 
elemental analysis values 

C<sub>33</sub>H<sub>4K/sub>N<sub>7</sub>0<sub>5</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.54;H,6.84;N,15.47. 

Found:C,62.71;H,7.14;N,15.25. 

l H-NMR(300MHz,CDCl 3 ) d 1 .48(9H,s), 1 .99-2. 
09(1 H s m), 2.16(3H,s), 2.1 6-2.20(1 H,m), 2.43(3 

H, s), 3.36-3.69(10H,m), 4.04(1 H,d,J=7.8Hz), 4. 
19(lH,t,J=16.2Hz), 4.52(1 H,br), 4.76(lH,t,J=l 
5.9Hz), 6.37(1 H,t,J=2.3Hz), 6.40(1 H,dd,J=7.8, 

I. 8Hz), 6.45(lH,dd,J=7.8,1.5Hz), 6.80(lH,d,J= 
8.1Hz), 7.00(1 H,t-like), 7.13(lH,t,J=8.0Hz), 7. 
27(lH,t,J=8.1Hz), 7.38(1 H,d,J=8.7Hz), 7.75(1 
H,brs), 8.02(1 H,s). 

IR(KBr) 1671,1 599, 1557,1 487, 1 426, 1 256, 1 1 82, 1 
157cm" 1 , 

[0242] 

Hjffi$J219 

(<b£Hfl2i9©!HJ£) 

4-[6-[5-t[3-(3-^PP7xy+vpx-;U]-f5/]-2 
-^^U-6,7-vtKPt°'JK[2,3-d]lfUSv>-8(5H) 

--r;u]^*v;u]-i-t°^v>^;u^>K t-?? 

;U(1 . 1 3g % 1 .78mmol)£p<$/— ;U(1 8ml)IC;gJB 

v7yh'JtKP^^^h'J^A(0.22g)Si;ilF 
K(0.18ml)$jD^.fco 

?i^^STf23 msmnuzo 

(30ml),*(30ml)atffflfPfi**(20ml)-eiStjt 

A^PVh^7-f-(ifi*tt:^*-y->:ftl|x 
^;U=3:1^2:l)T?ffiML.4-[6-[5-[3-(3-<7PP 

7xy+v)7-'jy]-2->T^-6,7-vtKPt°»J 

K[2,3-d]t°'J5v>-8(5H)-^;L/]^+v;U]-l-t° 

^v>*;U/t<>ig t-:?*;mb£tt 2i9)(886 



Calcd:C, 62.54;H, 6.84;N, 15.47. 
FoundrC, 62.71 ;H, 7.14;N, 15.25. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.48 (9 H, s ), 1.99 - 2.09 (1 H, m ), 2.16 (3 H, s ), 2.16 - 2.20 
(1 H, m ), 2.43(3 H, s ), 3.36 - 3.69 (10 H, m ), 4.04 (1 H, d, 
J=7.8Hz ), 4.19 (1 H, t, J=16.2Hz ), 4.52 (1 H, br ), 4.76 (1 H, 
t, J=l 5.9Hz ), 6.37 (1 H, t, J=2.3Hz ), 6.40(1 H, dd, J=7.8, 
1 .8Hz ), 6.45 (1 H, dd, J=7.8, 1 .5Hz ), 6.80 (1 H, d, 
J=8.1Hz ), 7.00 (1 H, t-like ), 7.13 (1 H, t, J=8.0Hz ), 7.27 (1 
H, t, J=8. 1Hz ), 7.38 (1 H, d, J=8.7Hz ), 7.75 (1 H, brs ),8.02 
(1 H,s). 

IR(KBr) 1671, 1599, 1557, 1487, 1426, 1256, 1182 and 
1 157 cm <sup>-K/sup>. 

[0242] 

Working Example 2 1 9 
(Production of compound 219 ) 

4 - [6 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] hexyl ] - 1 -piperazine carboxylic acid t-butyl (1.13 
g, 1.78mmol ) was melted in methanol (18 ml ). 



cyano tri hydro sodium borate (0.22 g ) and acetic acid (0.18 
ml ) was added. 

mixture 23 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (30 ml ), water (30 ml ) and it 
washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=3:1 *2:1 ), 4 - [6 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] hexyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(compound 219 ) (886 mg ) as amorphous . 



7C*#tfffi! C 35 H 47 ClN 6 O 3 "0.1H 2 O t 



elemental analysis values 

C<sub>35</sub>H<sub>47</sub>ClN<sub>6</sub>O<sub>3</sub>*0.1 
H<sub>2</sub>0 doing 
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Calcd:C,65.99;H,7.47;N,13.19. 

Found:C,65.77;H,7.74;N,13.36. 

l H-NMR(300MHz,CDCl 3 ) d 1.35-1.36(4H,m), 
1.46(9H,s), 1.50(2H,br), 1.58-1.66(2H,m), 1.86 
-1.94(lH,m), 2.05-2.12(lH,m), 2.33(2H,t,J=8.1 
Hz), 2.37(4H,t,J=4.8Hz), 2.46(3H,s), 3.31(lH,d 
t,J=l 2.9,4.6Hz), 3.43(4H,t,J=5.0Hz), 3.41-3.49 
(lH,m), 3.63(2H,t,J=7.2Hz), 3.77(lH,d,J=6.6H 
z), 4.48(lH,q-like), 6.34(lH,t,J=2.1Hz), 6.37(1 
H,dd,J=8. 1,1.8Hz), 6.45(lH,dd,J=7.8,1.8Hz), 6. 
92( 1 H,ddd, J=8.0,2.3,0.6Hz), 7.0 1 (1 H,t,J=2. 1 H 
z), 7.04-7.07(lH,m), 7.16(lH,t,J=8.1Hz), 7.24 
(lH,t,J=7.8Hz), 8.01(lH,s). 

IR(KBr)1694,1593,1557,1472,1427,1248,1225,l 
173,1150cm" 1 . 

[0243] 

mmm 220 

(it£ty 220 CDSUit) 

N4343-[[2-^^;b-8-[3-(l-t°^V-;U)^Pt° 
^]-5,6,7,8-^h^tKPt 0| JK[2,3-d]t°U^V>-5- 

-r;u]T^/]^xy^vpx-;u]7-trhT^K(2i7 

mg, 0.42mmol)£ THF(5.0ml)lc5S»*# % &7K 

m^mm&v 1.5 B*iBBM*Lfc 0 

X$/— ;U(5.0ml)$*D^fco 

mGtozmfR-n 15 #ini«»Lfco 

^SHx^;u;^/-^=9:l)T*iflSlL.N-[3-[3 
_[[8-[3-(4-T-fe^^-l-t°^V-;U)^Pt°;U]-2- 
>T;U-W,8-xK^tKPt 0| JK[2 J 3-d]bf , J5i/> 

(ft^ft 220)(182mg)*7^;i/77XtLr»fcp 



Calcd:C, 65.99;H, 7.47;N, 13.19. 
FoundrC, 65.77;H, 7.74;N, 13.36. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.35- 1.36(4 H,m), 1.46 (9 H, s ), 1.50 (2 H, br), 1.58- 
1 .66 (2 H, m ), 1 .86 -1 .94 (1 H, m ), 2.05 -2.12 (1 H, m), 
2.33 (2 H, t, J=8.1Hz ), 2.37 (4 H, t, J=4.8Hz ), 2.46 (3 H, s ), 
3.31 (1 H, dt, J=12.9, 4.6Hz ), 3.43 (4 H, t, J=5.0Hz ),3.41 - 
3.49 (1 H, m ), 3.63 (2 H, t, J=7.2Hz ), 3.77 (1 H, d, 
J=6.6Hz), 4.48(1 H, q-like), 6.34(1 H, t, J=2.1Hz ), 6.37 (1 
H, dd, J=8.1, 1.8Hz ), 6.45(1 H, dd, J=7.8, 1.8Hz ),6.92 (1 H, 
ddd, J-8.0, 2.3, 0.6Hz ), 7.01 (1 H, t, J=2.1Hz ), 7.04 - 7.07 (1 
H, m ), 7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=7.8Hz ), 8.01 (1 
H,s). 

IR(KBr) 1694, 1593, 1557, 1472, 1427, 1248, 1225, 1173 
and 1 150 cm <sup>- 1 </sup>. 

[0243] 

Working Example 2 20 
(Production of compound 220 ) 

Melting N- [3 - [3 - [[2 -methyl -8- [3 - (1 -piperazinyl ) 
propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amino ] phenoxy ] phenyl ] acetamide (217 
mg , 0.42mmol ) in THF (5.0 ml ), it added acetic anhydride 
(60;mu I ). 

mixture 1.5 hours was agitated with room temperature . 
ethanol (5.0 ml ) was added. 

mixture 1 5 min was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :ethylacetate * ethyl acetate : methanol =9:1), it 
acquired N- [3 - [3 - [[8 - [3 - (4 -acetyl -1- piperazinyl ) 
propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amino ] phenoxy ] phenyl ] acetamide 
(compound 220 ) (182 mg ) as amorphous . 



5c*#*rffi C 3 iH 39 N 7 0 
3 -H 2 O-0.5EtOAc<tLT 

Calcd:C,63.95;H,7.32;N,15.82. 

Found:C,63.96;H,7. 1 0;N, 1 6. 1 2. 

1 H-NMR(30OMHz,CDCl 3 ) d 1 .82(2H,quintet,J= 
7.1Hz), 1.88-1.97(lH,m), 2.07-2.13(lH,m), 2.0 
9(3H,s), 2.17(3H,s), 2.38-2.47(6H,m), 2.45(3H, 
s), 3.37(1 H,dt,J=12.9,4.8Hz), 3.46-3 .53(1 H,m), 
3.48(2H,t,J=5.0Hz), 3.61-3.70(4H,m), 3.75(1H, 
br), 4.46(lH,br), 6.33(lH,t,J=2.1Hz), 6.39-6.42 
(2H,m), 6.79(lH,d,J=7.2Hz), 7.12(lH,t-like), 7. 



elemental analysis values C<sub>3 1 

</sub>H<sub>39</sub>N<sub>7</sub>O<sub>3</sub>*H<sub>2</sub>O*0.5EtOAc 
doing 

Calcd:C, 63.95;H, 7.32;N, 15.82. 
FoundrC, 63.96;H, 7.10;N, 16.12. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 (2 H, quintet, J=7.1 Hz), 1.88 - 1.97(1 H,m),2.07- 
2.13 (1 H, m ), 2.09 (3 H, s ), 2.17(3 H, s ), 2.38 - 2.47 (6 H, 
m ), 2.45 (3 H, s ), 3.37 (1 H, dt, J=12.9, 4.8Hz ), 3.46 - 3.53 
(1 H, m ), 3.48 (2 H, t, J=5.0Hz ), 3.61 -3.70 (4 H, m ), 3.75 
(1 H,br), 4.46(1 H, br), 6.33(1 H, t, J=2.1Hz), 6.39-6.42 
(2 H, m ), 6.79 (1 H, d, J=7.2Hz ), 7.12 (1 H, t-like ),7.14 (1 
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14(lH,t,J=8.1Hz), 7.26(1 H,t,J=7.8Hz), 7.32(1H, 
d,J=7.8Hz), 7.67(lH,brs), 7.98(lH,s). 

IR(KBr)160 1 , 1 555, 1 5 1 6, 1487, 1429, 1 258, 1 1 84, 1 
157cm' 1 . 

[0244] 

£fttt221 

(ft** 221) 

4-[[5-[3-[3-(T-bT;U75/pxy+v]7-U/]- 
2-^5 1 ;U-6,7-i?tKPtf'JK[2 J 3-d]tf»J5v>-8(5 

H)-^;u]7-tr^;i/]-i-t°^^v>*;U/tx>^ t-? 

^;U(694rag^ 1.13mmol)£PltX^;U(16.8ml) 
l=***-H\ 4aS*H*IIX^JU(5.6inl)*ln 

a**«xa-e 17.5 isiHHittLfco 

hUx^;U75>(4.7ml)OL^l?PI$XT^(50ml) 

S***ffl»U a5ftlC7K(30ml)*iBAfco 
;S£!fe)£iti£x^;U(i50ml at; 50ml)T*ttttlL 

fco 

*«n*tta*tt*(30mi)-eft*L, mxvuk 

;U=85:15)-eflHHL,N-[3-[3-[[2-> 
^;U-8-[2-^^-V-2-(l-t°^vx;U)x^;U]>5,6, 
7,8-xh : 7tKPt 0| jK[2,3-d]t° [ J^v>-5--r;U]T 
5/pxy^rv]^x^;U]7-bh75K(ft'&*221) 
(455mg)^7 ; E;ix^TX<h:LTt#fro 



H, t, J=8.1Hz ), 7,26 (1 H, t, J=7.8Hz ), 7.32 (1 H, d, 
J=7.8Hz ), 7.67 (1 H, brs ) 7.98 (1 H, s ). 

IR(KBr) 1601, 1555, 1516, 1487, 1429, 1258, 1184 and 
1157 cm <sup>-l</sup>. 

[0244] 

Working Example 2 21 
(compound 221 ) 

4 - [[5 - [3 - [3 - (acetylamino ) phenoxy ] anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetyl ] - 1 -piperazine carboxylic acid t-butyl 
melting (694 mg , 1.13mmol ) in ethylacetate (16.8 ml ), it 
added 4 normal hydrochloric acid -ethylacetate (5.6 ml ). 

mixture 17.5 hours was agitated with room temperature . 
triethylamine (4.7 ml ) ethylacetate (50 ml ) was added next. 

mixture was filtered, water (30 ml ) was added to filtrate . 
mixture was extracted with ethylacetate (150 ml and 50 ml ). 

You washed organic layer with saturated saline (30 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic : ethylacetate 
♦ethylacetate :methanol =85:15 ), it acquired N- [3 - [3 - [[2 
-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amino ] 
phenoxy ] phenyl ] acetamide (compound 221 ) (455 mg ) as 
amorphous . 



7tMft%H$. elemental analysis values 

C28H33N7O C<sub>28</sub>H<sub>33</sub>N<sub>7</sub>O<sub>3</sub>*0.5H<sub>2</sub>O*0.5EtOAc 

3 -0.5H 2 O-0. doing 
5EtOAc tL 



Calcd:C,63.36;H,6.74;N,17.24. 

Found:C,63.43;H,6.63;N,17.37. 

1 H-NMR(300MHz,CDCl 3 ) 8 1. 94-2.08(1 H,m), 
2.14-2.22(lH,m), 2.16(3H,s), 2.43(3H,s), 2.87 
(2H,t,J=5.0Hz), 2.94(2H,t,J=4.8Hz), 3.39(1 H,dt, 
J= 12.3,4.9Hz), 3.52-3.69(5H,m), 4.07(lH,br), 
4.17(lH,t,J=15.9Hz), 4.52(lH,br), 4.77(lH,t,J= 
16.5Hz), 6.36(lH,t,J=2.1Hz), 6.38-6.41(lH,m), 
6.45(lH,dd,J=8.0,1.4Hz), 6.80(lH,dd,J=8.1,1.8 
Hz), 6.99(lH,t,J=2.1Hz), 7.13(lH,t,J=8.0Hz), 
7.26(lH,t,J=8.1Hz), 7.39(lH,d,J=8.7Hz), 7.89(1 
H,s), 8.01(lH,s), NH liHSLTl^LV 



Calcd:C, 63.36;H, 6.74;N, 17.24. 
Found:C, 63.43;H, 6.63;N, 17.37. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.94-2.08(1 H,m), 2.14 -2.22(1 H,m),2.16(3 H, s ), 
2.43 (3 H, s ), 2.87(2 H, t, J=5.0Hz ), 2.94 (2 H, t, J=4.8Hz ), 
3.39 (1 H, dt, J=12.3, 4.9Hz ), 3.52 - 3.69 (5 H, m ), 4.07 (1 
H,br), 4.17(1 H,t,J=15.9Hz), 4.52(1 H,br), 4.77(1 H, t, 
J=16.5Hz), 6.36(1 H, t, J=2.1Hz ), 6.38 - 6.41 (1 H, m ), 6.45 
(1 H,dd, J=8.0, 1.4Hz), 6.80(1 H, dd, J=8.1, 1.8Hz), 6,99(1 
H, t, J=2.1Hz ), 7.13 (1 H, t, J=8.0Hz ), 7.26(1 H, t, 
J=8.1Hz ), 7.39 (1 H, d, J=8.7Hz ), 7.89 (1 H, s ), 8.01 (1 H, 
s ) NH has not done identification . 
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IR(KBr) 1644, 1601, 1557,1514,1487,1437,1260,1 
182,1157,731cm- 1 . 



[0245] 

mmm 222 

(it-Sty 222) 

A7-vtKPt°UK[2,3--d]t 0 U5v>-8(5HK;i,] 
^^v;U]-l-t°^^v>*>U7t?>^ t-^;U(793 
mg, 1.25mmol)£PBgX^K18.8ml)|::;§f8£ 
4 ^S^^-^X^;K6.25ml)$Ja^fco 

S^^M;S-C22.5 B^llftfLfco 

1 mS7K^b^h'JOA7Ki§^(30ml)^P^fco 



;l^%^^X^;U(150mlSi;30ml)-etttliL 

*^g^t&?a^7K(30mi)^;f u mymm 
>7P^h^^>r-(iI*ti:PKx^;i/-P^x 

f;k^/-^9:l)tfllL,N-[3-(3^PP7 
x/^rv)7xXjU].2->^;U-8-[6-(l-t°^vx 

;U)^+v;U]-5,6,7,8-^h^tKPt 0, jK[2,3-d]t° 
U5v>-5-7£>(<b^222)(615mg)£T^? 

, H-NMR(300MHz,CDCl 3 ) 8 1.34-1. 36(4H,m), 
1.51-1.66(4H,m), 1.86-1. 96(1 H,m), 2.05-2.12(1 
H,m), 2.31(2H,t,J=7.5Hz), 2.41(4H,br), 2.46(3 

H, s), 2.89(4H,t,J=5.0Hz), 3.31(lH,dt,J=13.2 s 5.0 
Hz), 3.45(lH,ddd,J=13.1,9.8,3.4Hz), 3.63(2H,d 
d,J-7.7,5.9Hz), 3.77(1 H,d,J=6.6Hz), 4.49(1 H,q, 
J=4.8Hz), 6.34(1 H,t,J=2.0Hz), 6.37(1 H,ddd,J=8. 

I, 2.3,0.8Hz), 6.45(lH,dd,J=7.8,2.1Hz), 6.92(1 
H,ddd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.1Hz), 7.0 
6(lH,ddd,J=8.0,2.0,0.8Hz), 7.16(lH,t,J=8.1Hz), 

7.24(1 H,t,J=8.0Hz), 8.01(lH,s), NH l*|5]£L 

IR(KBr)1593,1557,15 14,1489,1472,1429,1223,1 
148cm -1 . 

[0246] 

mMffl 223 

(it£ty 223 

N-[3-(3-^PP7x/+v)7xx;U]-2-^;U-8-[5 
-(l-t^^vx^/O^^j.s^J^-^h^tKP 
t 0, JK[2,3-d]t°U^V>-5-T5>(187mg)^7jC(3.5 



2003-11-11 

IR (KBr ) 

1 64,4 1 6,0 1 1 ,55 7, 1 5 1 ,4 1 4,87 1 ,43 7, 1 26,0 11,821,1 57,73 1 cm 
<sup>-l</sup>. 

[0245] 

Working Example 2 22 
(compound 222 ) 

4 - [6 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
hexyl ] - 1 -piperazine carboxylic acid t-butyl melting (793 
mg , 1 .25mmoI ) in ethylacetate (1 8.8 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (6.25 ml ). 

mixture 22.5 hours was agitated with room temperature . 

1 normal sodium hydroxide aqueous solution production 
liquid (30 ml ) was added. 

mixture was extracted with ethylacetate (150 ml and 30 ml ). 

You washed organic layer with saturated saline (30 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :ethylacetate 
*ethylacetate :methanol =9:1), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -8- [6 - (1 -piperazinyl ) hexyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -5-amine (compound 222 ) (615 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.34- 1.36 (4H,m), 1.51 - 1.66(4 H, m ), 1.86- 1.96(1 H, 
m ), 2.05 -2.12 (1 H, m ), 2.31 (2 H, t, J=7.5Hz ), 2.41 (4 H, 
br ), 2.46 (3 H, s ), 2.89 (4 H, t, J=5.0Hz ), 3.31 (1 H, dt, 
J=13.2, 5.0Hz ), 3.45 (1 H, ddd, J=13.1, 9.8, 3.4Hz ), 3.63(2 
H, dd, J=7.7, 5.9Hz ), 3.77 (1 H, d, J=6.6Hz ), 4.49 (1 H, q, 
J=4.8Hz ), 6.34 (1 H, t, J=2.0Hz ), 6.37 (1 H, ddd, J-8.1, 2.3, 
0.8Hz ), 6.45 (1 H, dd, J=7.8, 2.1Hz ), 6.92 (1 H, ddd, J=8.2, 
2.3, 1.0Hz ), 7.01 (1 H, t, J=2.1Hz),7.06 (1 H, ddd, J=8.0, 
2.0, 0.8Hz ), 7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=8.0Hz ), 
8.01 (1 H, s ) NH has not done identification . 

IR (KBr ) 1593, 1557, 1514, 1489, 1472, 1429, 1223 and 
1 148 cm <sup>-K/sup>. 

[0246] 

Working Example 2 23 
(Production of compound 223 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [5 - (1 
-piperazinyl ) pentyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(3.5 ml ) andmelting [2 and 3 -d ] pyrimidine -5-amine (187 
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ml)fttf THF(3.5ml)lC»»*-S,Ril* l J^A 
(99mg)£An*_fco 

iSSxfj u( 1 oomi)£ in ^.fc 0 

S^»S*(30ml)&l/fi*Pd*7K(20ml)T?i5t 

5^U=3:1— l:l)Ti«S!{U4-[5-[5-[3-(3-£PP 
7xy^r^)7-'J / ]-2-> ^U-6,7- V fc KP fc? 'J 
K[2,3-d]t 0, J^V>-8(5H)-^;U]^>^;U]-l-t o 
^S/>*;U?K>ttX^;mb^«D 223)(169m 

1 H-NMR(300MHz s CDCl 3 ) 8 1.26(3H,t,J=7.1Hz), 
1 .33(2H,quintet,J=7.7Hz), 1 .56(2H,quintet,J=7. 
7Hz), 1.63(2H,quintet,J=7.3Hz), 1.85-1.96(1H, 
m), 2.04-2. 14(1 H,m), 2.34(2H,t,J=7.5Hz), 2.39 
(4H,t,J=5.0Hz), 2.46(3H,s), 3.3 1(1 H,dt,J=l 2.9, 
4.8Hz) 5 3.41-3.50(lH,m), 3.48(4H,t,J=5.1Hz), 
3.64(2H,t,J=7.2Hz), 3.81(lH,br), 4.13(2H,q,J= 
7.1Hz), 4.49(lH,q,J=4.5Hz), 6.34(lH,t,J=2.1H 
z), 6.36-6.39(lH,m), 6.45(lH,dd,J=7.8,1.8Hz), 
6.91(lH,ddd,J=8.3,2.5,0.8Hz), 7.01(lH,t,J=2.1H 
z), 7.06(1 H,ddd,J=8.0,2.0, 1.1 Hz), 7.16(lH,t,J= 
8.1Hz), 7.24(lH,t,J=8.1Hz), 8.01(lH,s). 

IR(KBr) 1684, 1593, 1557,1514,1487,1472,1429,1 
248,1225,1148cm 1 . 

[0247] 

mmm 224 

(<b£* 224 (Dfijfi) 

N-[3-[3-[[2-^;U-8-[2-^+V-2-(l-t 0/ <^S/- 
;U)x^;u>5,6,7,8-^h^tKPt O| JK[2,3-d]t 0l JS 
v>-M^]75/]7i/+v]7i-^]7izh7^ 
K(317mg. 0.61mmol)£ THF(10ml)lz!R$B£li\ 
K»*y^A(127mg)£/in*fco 

2-*Pn-N,N-S?^l,74rh75K(82mg);&tf3 
^iti-^JO A(23mg)£ m 7L o 

aftft£50 deg CT?5.5 l*|«a#Lfco 

ft»X^K100ml)£Jn*fco 

S^»*7K(30ml)Xi;«Sftfttt*(20ml)-e5Jfe 



mg ) in THF (3.5 ml ), it added potassium carbonate (99 mg ). 

ethyl chloroformate (5 1 ;mu 1 ) was added. 

mixture 3 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane rethylacetate 
=3:1 *1:1 ), 4 - [5 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] pentyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 223 ) (169 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.26 (3 H, t, J=7.1Hz ), 1.33 (2 H, quintet, J=7.7Hz ), 1.56 (2 

H, quintet, J=7.7Hz), 1.63 (2 H, quintet, J=7.3Hz ), 1.85 - 

I. 96 (1 H, m ), 2.04- 2.14 (1 H, m ), 2.34 (2 H, t, J-7.5Hz ), 
2.39 (4 H, t, J=5.0Hz ), 2.46 (3 H, s ), 3.31 (1 H, dt, J=12.9, 
4.8Hz ), 3.41 - 3.50 (1 H, m ), 3.48(4 H, t, J=5.1Hz ), 3.64 (2 

H, t, J=7.2Hz ), 3.81 (1 H, br ), 4.13 (2 H, q, J=7.1Hz ), 4.49 
(1 H, q, J=4.5Hz ), 6.34 (1 H, t, J=2.1Hz ), 6.36 - 6.39 (1 H, 
m ), 6.45(1 H, dd, J=7.8, 1 .8Hz ), 6.91 (1 H, ddd, J=8.3, 2.5, 
0.8Hz ), 7.01 (1 H, t, J=2.1Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 

I. 1 Hz ) 7.16 (1 H, t, J-8.1Hz ), 7.24 (1 H, t, J=8.1Hz ), 8.01 
(1 H,s). 

IR(KBr) 1684, 1593, 1557, 1514, 1487, 1472, 1429, 1248, 
1225 and 1 148 cm <sup>- K/sup>. 

[0247] 

Working Example 2 24 
(Production of compound 224 ) 

Suspension doing N- [3 - [3 - [[2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amino ] phenoxy ] phenyl ] 
acetamide (317 mg , 0.61mmol ) in THF (10 ml ), it added 
potassium carbonate (127 mg ). 

2 -chloro -N, N- dimethylacetamide (82 mg ) and sodium 
iodide (23 mg ) was added. 

mixture 5.5 hours was agitated with 50 deg C. 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
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^;b:^/-JU=9:l)r«»L,2-[4-[[5-[3-[3-(7 
^tKPe'JK[2 a 3-d]e'J5i;>-8(5H)->f>U]7-b 

(it£fy 224)(\3\mg)£7=E)\,77XtLTmtzo 

l H-NMR(300MHz J CDCl 3 ) 5 2.05(lH,br), 2.14- 
2.20(lH,m), 2.17(3H,s), 2.43(3H,s), 2.56(2H,t,J 
=5.1 Hz), 2.63(2H,t,J=4.8Hz), 2.97(3H,s), 3.07 
(3H,s), 3.23(2H,s), 3.38(lH,dt,J=12.3,4.8Hz), 
3.59-3. 67(5H,m), 4.05(1 H,d,J=7.2Hz), 4.18(1H, 
t,J=15.9Hz), 4.51(lH,br), 4.77(lH,t,J=15.9Hz), 
6.36( 1 H,t,J=2. 1 Hz), 6.40( 1 H,dd, J=8. 1,2.1 Hz), 
6.45(1 H,d,J=7.5Hz), 6.80(1 H,d,J=8.1 Hz), 6.99 
(lH,t-like), 7.13(lH,t,J=8.1Hz), 7.27(1 H,t,J=8.1 
Hz), 7.39(lH,d,J=7.5Hz), 7.81(lH,brs), 8.01(1 
H,s). 

lR(K3r)1645,1601, 1557,1508,1487,1439,1260,1 
184,1157cm" 1 . 

[0248] 

mmm 22s 

(it£M 225 

N-[3-(3^PP7iy+v)7xz;b]-2^f;i/.8-[4 
-(l-tf^Sz-iU)^ ^1-5,6,7,8-f-h^tKPtf 
UK[2>d]fcfU5v>-5-75>(206mg)£/K(4.0m 
l)Atf THF(4.0ml)|C»#£-B\ «»*'J*A(11 
2mg)^iD^.fc 0 

^□□^f»X^;U(58/ll)SaiX.fcp 

»ttx^;U(100ml)*llP*fco 
S^»**(30ml)Sl/fiftdtt*(20ml)t?JJfe 

^;U=3 : 1 -> 1 : 1 L , 4-[4-[5-[3-(3-£ P □ 

^xy^-v)7^U> r ]-2->5 1 ;U-6,7-vtKPt 0 'J 
K[2,3-d]t°U5v>-8(5H)-r;U]^;U]-l-t°^ 
^5/>*;U7t?>Kx^;mb^*l 225)(188mg) 

, H-NMR(300MHz,CDCl 3 ) 5 1.26(3H,t,J=7.1Hz), 
1 .52(2H,quintet,J=7. 1 Hz), 1 .64(2H,quintet,J=7. 
3Hz), 1.85-1. 96(1 H,m), 2.02-2.14(lH,m), 2.39 
(4H,t,J=4.8Hz), 2.40(2H,t,J=7.5Hz), 2.46(3H,s), 
3.32(lH,dt,J=12.6,4.7Hz), 3.42-3.50(1 H,m), 3. 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :ethylacetate 
♦ethylacetate :methanol =9 : 1 ), 2 - [4 - [[5 - [3 - [3 - 
(acetylamino ) phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetyl ] - 1 
-piperazinyl ] -N, N- dimethylacetamide it acquired 
(compound 224 ) (13 1 mg ) as amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
2.05 (1 H, br ), 2.14 - 2.20 (1 H, m ), 2.17 (3 H, s ), 2.43 (3 H, 
s ), 2.56 (2 H, t, J=5.1Hz ), 2.63(2 H, t, J=4.8Hz ), 2.97 (3 H, 
s ), 3.07 (3 H, s ), 3.23 (2 H, s ), 3.38 (1 H, dt, J=12.3, 
4.8Hz ), 3.59 - 3.67 (5 H, m ), 4.05 (1 H, d, J-7.2Hz ), 4.18(1 
H,t, J=15.9Hz),4.51 (1 H,br), 4.77(1 H, t, J=15.9Hz ), 6.36 
(1 H, t, J=2.1Hz), 6.40(1 H, dd, J=8.1, 2.1Hz ), 6.45(1 H, d, 
J=7.5Hz), 6.80 (1 H, d, J=8.1Hz ), 6.99 (1 H, t-like ),7.13 (1 

H, t, J=8.1Hz ), 7.27 (1 H, t, J=8.1Hz ), 7.39 (1 H, d, 
J=7.5Hz ) 7.81 (1 H, brs ), 8.01 (1 H, s ). 

IR(KBr) 1645, 1601, 1557, 1508, 1487, 1439, 1260, 1184 
and 1 157 cm <sup>-K/sup>. 

[0248] 

Working Example 2 25 
(Production of compound 225 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(4.0 ml ) andmelting [2 and 3 -d ] pyrimidine -5-amine (206 
mg ) in THF (4.0 ml ), it added potassium carbonate (1 12 
mg). 

ethyl chloroformate (58;mu 1 ) was added. 

mixture 2.5 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=3:1 *1:1 ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] butyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 225 ) (188 mg ) as oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I . 26 (3 H, t, J=7. 1 Hz ), 1 .52 (2 H, quintet, J-7. 1 Hz ), 1 .64 (2 
H, quintet, J=7.3Hz ), 1.85 - 1.96(1 H,m), 2.02-2.14(1 H, 
m ), 2.39 (4 H, t, J=4.8Hz ), 2.40 (2 H, t, J=7.5Hz ), 2.46 (3 H, 
s ), 3.32 (1 H, dt, J=12.6, 4.7Hz ), 3.42 - 3.50 (1 H, m ), 3.48 
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48(4H,t,J=5.0Hz), 3.66(2H,t,J=7.1Hz), 3.81(1H, 
d,J=5.4Hz), 4.13(2H,q,J=7.2Hz), 4.49(1 H,q,J=4. 
2Hz), 6.34(lH,t,J=2.1Hz), 6.36-6.39(lH,m), 6. 
45(lH,dd,J=8.3,1.4Hz), 6.91(lH,ddd,J=8.2,2.3, 
1.0Hz), 7.01(lH,t,J=2.0Hz), 7.06(1 H,ddd,J=8.1, 
2.1,1.2Hz), 7.16(lH,t,J=8.1Hz), 7.24(1 H,t,J=7.8 
Hz), 8.02(1 H,s). 

lR(KBr)1686,1593,1555,1512,1472,1431, 1246,1 
227,1148,1130cm- 1 . 

[0249] 

mmm 226 

(it^W) 226 

N-[3-(3-<7PP^xy+v)7x-;U]-2-^;U-8-[6 
;U)^*S/;U]-5,6 > 7,8-T'h5tKP 
tf r JK[2,3-d]t°»J5v>-5-T^>(202mg)^7K(4.0 
m\)AXf THF(4.0ml)IC^$£tKKI£*U^A 
(104mg)$Jm*fco 

^ p p ^Mx^;u(54 ju i)£in ;tfc 0 
»*«a*sa-e3 siBia^Lfco 
ftKi^Kioomi)£in*f= 0 

S^»*7K(30ml)&i;i&ftft*7K(20ml)-e2fe 
^;U=3:1— l:l)-e^gJL,4-[6-[5-[3-(3-<7PP 

7xy+v)7- l jy]-2->^;u-6,7-vtKPt 0, j 

K[2,3-d]t°USv>-8(5HK^]^^v^]-l-hf 
^7i?>*;Uf>Slf;i/(1t^* 226)(183m 

l H-NMR(300MHz,CDCl 3 ) 5 1.26(3H,t,J=7.1Hz), 
1.34-1.36(4H,m), 1.48-1.53(2H,m), 1.61(2H,q 
uintet,J=7.1Hz), 1.85-1 .95(lH,m), 2.03-2.14(1 
H,m), 2.33(2H,t,J=7.7Hz), 2.38(4H,t,J=5.0Hz), 
2.46(3H,s), 3.31(lH,dt,J=12.9,4.8Hz), 3.41-3.48 
(lH,m), 3.48(4H,t,J=5.0Hz), 3.63(2H,t,J=7.2H 
z), 3.81(lH,d,J=6.0Hz), 4.13(2H,q,J=7.1Hz), 4. 
49(1H,q,J=4.2Hz), 6.34(lH,t,J=2.0Hz), 6.36-6.3 
9(lH,m), 6.45(1 H,dd,J=8.3,1.7Hz), 6.91(lH,dd 
d,J=8.3,2.3,1.0Hz), 7.01(lH,t,J=2.3Hz), 7.06(1 
H,ddd,J=8.0,1.9,l.lHz), 7.16(lH,t,J-8.1Hz), 7.2 
4(lH,t,J=8.0Hz), 8.01(lH,s). 



(4 H, t, J=5.0Hz ), 3.66(2 H, t, J=7.1Hz ), 3.81 (1 H, d, 
J=5.4Hz ), 4.13 (2 H, q, J=7.2Hz ), 4.49 (1 H, q, J=4.2Hz ), 
6.34 (1 H, t, J=2.1Hz ), 6.36 - 6.39 (1 H, m ), 6.45 (1 H, dd, 
J=8.3, 1.4Hz ), 6.91(1 H, ddd, J-8.2, 2.3, 1.0Hz), 7.01 (1 H, 
t, J=2.0Hz), 7.06(1 H, ddd, J=8. 1,2.1, 1.2Hz), 7.16(1 H, t, 
J=8.1Hz) 7.24 (1 H, t, J-7.8Hz ), 8.02 (1 H, s ). 

IR(KBr) 1686, 1593, 1555, 1512, 1472, 1431, 1246, 1227, 
1 148 and 1 130 cm <sup>- K/sup>. 

[0249] 

Working Example 2 26 
(Production of compound 226 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [6 - (1 
-piperazinyl ) hexyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(4.0 ml ) andmelting [2 and 3 -d ] pyrimidine -5-amine (202 
mg ) in THF (4.0 ml ), it added potassium carbonate (104 
mg )• 

ethyl chloroformate (54;mu 1 ) was added. 

mixture 3 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
-3:1 *1 :1 ), 4 - [6 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] hexyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 226 ) (1 83 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.26(3 H, t, J=7.1Hz), 1.34- 1.36 (4 H, m ), 1.48- 1.53 (2 H, 
m), 1.61 (2H, quintet, J=7.1 Hz), 1.85 -1.95 (1 H,m), 2.03- 
2. 14 (1 H, m ), 2.33 (2 H, t, J=7.7Hz ), 2.38 (4 H, t, J=5.0Hz ), 
2.46 (3 H, s ), 3.31 (1 H, dt, J=12.9, 4.8Hz ), 3.41 -3.48 (1 H, 
m ), 3.48 (4 H, t, J=5.0Hz ), 3.63 (2 H, t, J=7.2Hz ), 3.81 (1 H, 
d, J-6.0Hz ), 4.13 (2 H, q, J=7.1Hz ), 4.49 (1 H, q, J=4.2Hz ), 
6.34 (1 H, t, J-2.0Hz ), 6.36 -6.39 (1 H, m ), 6.45 (1 H, dd, 
J=8.3, 1.7Hz), 6.91 (1 H, ddd, J=8.3, 2.3, 1.0Hz), 7.01 (1 H, 
t, J-2.3Hz) 7.06(1 H, ddd, J=8.0, 1.9, 1.1Hz), 7.16(1 H, t, 
J=8.1 Hz), 7.24(1 H, t,J=8.0Hz), 8.01 (1 H, s ). 



lR(KBr)2932,1696,1593,l 
557,1514,1472,1429,1289, 
1246,1227,1148,1132,999 



cm 



IR 

(KBr)293,216,961,593,155,715,141,472,142,912,891,246,122,71 1,481,132,999,1696, 
1593, 1557, 1514, 1472, 1429, 1289, 1246, 1227, 1148, 1132 and999 cm 
<sup>-K/sup>. 
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[0250] 

mmm 221 

(it£ty 227) 

2-[5-[3-(3-<7PP^xy^v)T-'J> r ]-2-^;U-6 3 
7-vtKPt°UK[2 5 3-d]t°'J5v>-8(5HWJU]-N- 
[2-(4-^V-l-t°^Uv-;U)x^JU]T-feh7^K 
(195mg, 0.36mmol). Xr^v7£>J&i£i£(52m 
g)StXt°'Jv>(72/il)$>^y-;K4.0ml)IC;l 
££-fc!\ 60 deg C V 1.5 B*|fflSM*Lfco 

If ^X^ 1 JU( 1 00m\)$m Titzo 

?fi^***(30ml)ai;fiaftJfi*(20ml)T?afe 

x^^-v>rv^pt 0 ^x-^^-es$£ B B B^tT 

tN % 2-[5-[3-(3-^PP^x/^v)7 7 xgy]-2-> 
;U-6,7- V t K P t° 'J K[2,3-d] tf 'J 5 V>-8(5H) 
->f;U]-N-[2-[4-(Xh+v^^y)-l-t°^Uvx 

JU]X^U]7-bh75K«b^«l 227 (D»Jt)(14 
6mg)*ftftftfi£LT»fc 0 

mp 108- 109 deg C. 
5c*##rffi C 31 H38C1N 7 0 3 <tLT 



Calcd:C,62.88;H,6.47;N,16.56. 

Found:C,62.53;H,6.19;N,16.47. 

1 H-NMR(300MHz,CDCL 3 ) 5 1.24(3H,t,J=7.1Hz), 
1.96-2.05(lH,m), 2.13-2.19(lH,m), 2.23(2H,t,J 
=5.9Hz), 2.44-2.54(8H,m), 2.48(3H,s), 3.37(2 
H,q,J=5.7Hz), 3.45(1 H,dt,J=12.6,4.8Hz), 3.62(1 
H s ddd s J=l 2.7,9.5,3.4Hz), 3.82(1 H,d,J=7.2Hz), 
4.06(2H,q,J=7.1Hz), 4.21(lH,d,J=15.6Hz), 4.33 
(lH,d,J=15.6Hz), 4.56(lH,q-like), 6.34(lH,t,J= 
2.3Hz), 6.39(lH,dd,J=8.3,2.0Hz), 6.45(1 H,dd,J 
=8.1,2.1 Hz), 6.72(1 H,t-like), 6.91(lH,ddd,J=8. 
3,2.6,1.2Hz), 7.01(lH,t,J=2.1Hz), 7.05-7.08(lH, 
m), 7.17(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8. 
12(lH,s). 

IR(FCBr)1669,1586,1559,1514,1489,1472,1429,l 
337,1223,1150cm- 1 . 

[0251] 

mmm 22s 



[0250] 

Working Example 2 27 
(compound 227 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
[2 - (4 -oxo -1- bipyridinyl ) ethyl ] acetamide (195 mg , 
0.36mmol ), ethoxy amine acetate (52 mg ) and mixing 
pyridine (72;mu 1 )to methanol (4.0 ml ), 1.5 hours it agitated 
with 60 deg C. 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane : ethylacetate 
=l:l*ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- itacquired [2 - [4 - 
(ethoxyimino ) - 1 -bipyridinyl ] ethyl ] acetamide (Production 
of compound 227 ) (146 mg ) as colorless crystal . 

mpl08-109deg C 

elemental analysis values C<sub>3 1 

</sub>H<sub>38</sub>ClN<sub>7</sub>0<sub>3</sub> 

doing 

Calcd:C, 62.88;H, 6.47;N, 16.56. 
Found:C, 62.53;H, 6.19;N, 16.47. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.24 (3 H, t, J=7.1Hz), 1.96-2.05 (1 H,m), 2.13-2.19(1 H, 
m ), 2.23 (2 H, t, J=5.9Hz ), 2.44 -2.54 (8 H, m ), 2.48 (3 H, 
s ), 3.37 (2 H, q, J=5.7Hz ), 3.45 (1 H, dt, J=12.6, 4.8Hz ), 
3.62 (1 H, ddd, J=12.7, 9.5, 3.4Hz ), 3.82 (1 H, d, J=7.2Hz ), 
4.06 (2 H, q, J=7.1Hz ), 4.21(1 H, d, J=15.6Hz ) 3 4.33 (1 H, d, 
J=l 5.6Hz ), 4.56 (1 H, q-like ), 6.34 (1 H, t, J=2.3Hz ), 6.39 
(1 H, dd, J=8.3, 2.0Hz ), 6.45 (1 H, dd, J-8.1, 2.1Hz ), 6.72 (1 
H, t-like ), 6.91 (1 H, ddd, J=8.3, 2.6, 1.2Hz ),7.01 (1 H, t, 
J=2.1Hz ), 7.05 - 7.08 (1 H, m ), 7.17 (1 H, t, J=8.1Hz ) 7.25 
(1 H, t, J=8.1Hz), 8.12(1 H,s). 

IR(KBr) 1669, 1586, 1559, 1514, 1489, 1472, 1429, 1337, 
1223 and 1 150 cm <sup>- K/sup>. 

[0251] 

Working Example 2 28 
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(itS® 228 <Dm&) 

-(l-t°^v~;U)^+v^]-5 J 6,7,8--rh^tKn 
t° l jK[23-d]h: 0| J5v>-5-T^>(234nig. 0.44mm 
ol)£ THF(5.0ml)IC»»£t*\ fc>kPl£(62 ju 1) 

x*y-;u(i.omi)*in*,sa-e l B#Pplii#L 

»X^^=2:l-B»X^;U)-e«aiL, N-[8-[6- 
(4-74z^;u-i-t°^^v-;ix)]/\+v;i,]-2-yT 
^-5,6,7,8-T-h^tKPbf UK[2,3-d]eU5v>-5- 
-f;U)-N-[3-(3-^PP7xy+i/)^x-^U]75> 
(lb£^ 228)(189mg)£*-f ;U£LT»fco 

, H-NMR(300MHz,CDCl 3 ) 5 l .34-1 .43(4H,m), 
1.46-1. 5 l(2H,m), 1.61(2H,quintet,J=7.1Hz), 1.8 
5-1. 96(1 H,m), 2.03-2.1 2(1 H,m), 2.08(3H,s), 2. 
29-2.44(6H,m), 2.46(3H,s), 3.31(lH,dt,J=12.6, 
4.7Hz), 3.41-3.50(lH,m), 3.46(2H,t,J=5.1Hz), 
3.60-3.65(4H,m), 3.82(lH,d,J=5.7Hz), 4.49(1H, 
q,J=4.2Hz), 6.34(lH,t,J=2.0Hz), 6.35-6.39(lH, 
m), 6.45(1 H,dd,J=8. 1,2.1 Hz), 6.91(1 H,ddd,J=8. 
4,2.4,0.9Hz), 7.01(lH,t s J=2.3Hz), 7.06(lH,ddd,J 
=8.1, 2.1,1.2Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t, 
J=8.1Hz), 8.01(lH,s). 

IR(KBr)1636,1593, 1557,1514,1489,1472,1429,1 
223,1148,999,735cm" 1 . 



[0252] 
UttMM 229 
(it£ty 229 <DMl&) 

N-[3-(3^PP7iy*v)7i-Jb].2^fJl/-8-[6 

t 0 UK[2,3-d]t 0 USv>-5-T^>(178m g> 0.33mm 
ol)£ THF(4.0ml)lC»»*-H:fcft. Xfj^Vv 
7"^"— h(29 /i l)$J)PK.fco 

x£/-;L,(i.0ml)£ijna_. 30 »MaM*Lfc. 

ixf^2:HKilf^)"eflL, 4-[6-[5- 
[3-(3-<7PP^xy^-v)7x"jy]-2-y^;U-6,7-v 
tKPbf'JK[2,3-d]bf , J5S?>-8(5H)-^JU]^5/ 



(Production of compound 228 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [6 - (1 
-piperazinyl ) hexyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
melting [2 and 3 -d ] pyrimidine -5-amine (234 mg , 
0.44mmol ) in THF (5.0 ml ), it added acetic anhydride 
(62;mu 1 ). 

mixture 2 hours was agitated with room temperature . 

Including ethanol (1 .0 ml ), 1 hour it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with thefshirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =2:l*ethylacetate ), N- [8 - [6 - (4 
-acetyl -1- piperazinyl ) ] hexyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] amine (compound 228 ) 
(189 mg )as oyl . 

<sup>K/sup>H-nrnr (300 MHz , CDCl<sub>3</sub> );de 
1.34- 1.43 (4H,m), 1.46-1.51 (2 H, m ), 1.61 (2 H, quintet, 
J-7.1Hz), 1,85- 3.96(1 H, m ),2.03 - 2.12 (1 H,m),2.08 (3 
H, s ), 2.29 - 2.44 (6 H, m ), 2.46 (3 H, s ), 3.31 (1 H, dt, 
J=12.6, 4.7Hz ), 3.41 - 3.50(1 H, m ), 3.46 (2 H, t, J=5.1 Hz ), 
3.60 - 3.65 (4 H, m ), 3.82 (1 H, d, J=5.7Hz ), 4.49 (1 H, q, 
J=4.2Hz ), 6.34 (1 H, t, J=2.0Hz ), 6.35 - 6.39(1 H, m ), 6.45 
(1 H, dd, J=8.1, 2.1Hz ), 6.91 (1 H, ddd, J=8.4, 2.4, 0.9Hz ), 
7.01 (1 H,t, J=2.3Hz), 7.06(1 H, ddd, J=8.1, 2.1, 1.2Hz) 
7.16(1 H,t, J=8.1Hz), 7.24(1 H, t, J=8.1Hz ), 8.01 (1 H, s ). 

IR (KBr ) 

163,615,931,557,151,414,891,472,142,912,231,148,999,735 
cm <sup>-K/sup>. 

[0252] 

Working Example 2 29 
(Production of compound 229 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [6 - (1 
-piperazinyl ) hexyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (178 mg , 0.33mmol )after 
melting, ethyl isocyanate (29;mu 1 ) was added to THF (4.0 
ml). 

mixture 2 hours was agitated with room temperature . 

Including ethanol (1.0 ml ), 30 min it agitated. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =2:1 *ethylacetate ), 4 - [6 - [5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] hexyl ] -N- 
ethyl -1- piperazine carboxamide it acquired (compound 229 ) 
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Ml 229)(190mg)^T z E^^X<fcLT^fc o (190 mg ) as amorphous . 

TC^t^tfrfil C33H44C elemental analysis values 

1N 7 0 2 - 1/3H 2 0 tLX C<sub>33</sub>H<sub>44</sub>ClN<sub>7</sub>0<sub>2</sub>* l/3H<sub>2</sub>0 
doing 



Calcd:C,64.74;H,7.35;N,16.02. 

Found:C,64.55;H,7.43;N,15.75. 

1 H-NMR(300MHz,CDCl 3 )(5l.l4(3H J t J J=7.2Hz), 
1.34-1.36(4H,m), 1.50(2H,br), 1.61(2H,quinte 
t,J=7.1Hz), 1.87-1. 96(lH,m), 2.05-2. 12(1 H,m), 
2.34(2H,t,J=7.5Hz), 2.41(4H,t,J=5.1Hz), 2.46(3 
H,s), 3.23-3.33(3H,m), 3.36(4H,t,J=5.1Hz), 3.4 
6(lH,ddd,J=13. 1,10.0,3.2Hz), 3.63(2H,t,J=7.1H 
z), 3.77(lH,d,J=5.7Hz), 4.36(lH,t,J=4.8Hz), 4. 
48(lH,q-like), 6.34(1 H,t,J=2.1 Hz), 6.36-6.39(1 
H,m), 6.45(1 H,dd,J=8.6,2.0Hz), 6.91(lH,ddd,J= 
8.2,2.3, 1.0Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,dd 
d,J=8.0,2.0,l.lHz), 7.16(lH,t,J=8.0Hz), 7.24(1 
H,t,J=8.1Hz), 8.02(1 H,s). 

IR(KBr) 1 595 , 1 553, 1 489, 1 472, 1 429, 1 260, 1 223, 1 
148cm" 1 . 

[0253] 

mmm 230 

(it^V® 230 COMiS) 

2-^^-9-^Pt°;U-6,7,8,9-^h^tKP-5H-t 0 U 
5K[4,5-b]7-tf t°>-5-^|->(0.3g). 4-(4-^PD7i 

/*v)7^U>(o.9g), P -h;L,x>x;U7fx>^- 

7KfQtl(M^»)^h;UX>(25ml)ICiD^, T*- 

TffiSU *fe^ B B B (0.31g)^#fco 
^ B B 0 (O.2g)^X^y-;U(5Oml)ICj§^L,il*](D 

*^n^7K, m\\^*-Q$t&'&, 

Tffl^L,N-[4-(4-^PP^xy+v)7xzi;i,]-N- 



CalcdrC, 64.74;H, 7.35;N, 16.02. 
Found:C, 64.55;H, 7.43 ;N, 15.75. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 . 14 (3 H, t, J=7.2Hz ), 1.34- 1 .36 (4 H, m ), 1 .50 (2 H, br ), 
1.61 (2 H, quintet, J=7.1 Hz), 1.87 - 1.96(1 H, m ), 2.05 - 2.12 
(1 H, m ), 2.34 (2 H, t, J=7.5Hz ), 2.41 (4 H, t, J-5.1Hz ), 2.46 
(3 H, s ), 3.23 - 3.33 (3 H, m ), 3.36(4 H, t, J=5.1Hz ), 3.46 (1 
H, ddd, J=13.1, 10.0, 3.2Hz ), 3.63 (2 H, t, J=7.1Hz ), 3.77 (1 
H, d, J=5.7Hz ), 4.36 (1 H, t, J=4.8Hz ), 4.48 (1 H, q-like ), 
6.34 (1 H, t, J=2.1Hz ), 6.36 - 6.39(1 H, m ), 6.45 (1 H, dd, 
J=8.6, 2.0Hz ), 6.91 (1 H, ddd, J=8.2, 2.3, 1.0Hz ), 7.01 (1 H, 
t, J-2.1Hz) 7.06(1 H, ddd, J=8.0, 2.0, 1.1 Hz), 7.16(1 H, t, 
J=8.0Hz), 7.24(1 H, t, J=8.1Hz ), 8.02 (1 H, s ). 



IR(KBr) 1595, 1553, 1489, 1472, 1429, 1260, 1223 and 
1 148 cm <sup>-l</sup>. 

[0253] 

Working Example 2 30 

(Production of compound 230 ) 

overnight reflux it did 2 -methyl -9-propyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5 -on (0.3 
g ), 4 - (4 -chlorophenoxy ) aniline (0.9 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (25 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),colorless crystal (0.3 1 g ) was 

acquired. 

It melted crystal (0.2 g ) in ethanol (50 ml ), it agitated with 
room temperature including sodium borohydride * of excess . 



Including water, it concentrated, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),N- [4 - (4 -chlorophenoxy ) 
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(2-^^^-9-^Pt 0 ^-6,7 ? 8 s 9-xh^b:KP-5H-t 0 
U5K[4 > 5-b]74ffcf>-5--f;U)7S>(ft*» 230) 
(0.17g)*«lfe7^U7TXfcLT»fco 

l H-NMR (300MHz, CDC1 3 ) (5 0.96 (3H, t, J 
- 7.5 Hz), 1.59-1.76 (2H, m), 1.96-2.14 (4 
H, m), 2.48 (3H, s), 3.30-3.48 (2H, m), 3.61- 
3.80 (2H, m), 3.87 (1H, br), 4.60-4.64 (1H, 
m), 6.49 (2H, d, J = 4.5 Hz), 6.81-6.86 (4H, 
m), 7.21 (2H, d, J = 4.5 Hz), 8.06 (1H, s). 

[0254] 

SIM 231 

(it^m 231 ©»J6) 

2,9-vX^;U-6,7,8,9-T-h7tKP-5H-t°'JSK[4,5 
-b]7-tft°>-5-^->(0.35g),4-(4-^PP^xy4 1 

v)y^'j>(i.4 g ).p-h;ux>x;U7fN>K-7KW 

*(««*)£NUX>(20ml)lCj)nx. % x-f— 
TfflSiLs fcfettft(0.46g)£»fco 



iSi£ B B a (0.36g)^^^y-;U(20ml)lC^ANL,iaSlJ 

TttSU N-[4-(4-^PP7i/+i/)7xZ^]-N- 
(2,9-vX5 1 ;U-6,7,8,9-^h : 7tKP-5H-t 0 'J^K[4, 
5-b]7-tfei/-5--fJb)75>(fc*» 231)(0.25g) 

*ftft7^u7r*£LTWfc 0 

'H-NMR (300MHz, CDC1 3 ) <5 1.20-1.32 (6H, 
m), 1.94-2.13 (4H, m), 2.75 (2H, q, J = 7.6 
Hz), 3.33-3.41 (1H, m), 3.59-3.63 (1H, m), 

3.67 (2H, q, J - 7.0 Hz), 3.85 (lH,br), 7.21 

(2H, d, J = 4.5 Hz), 8.09 (1H, d, J- 7.6 H 

z). 

[0255] 

mmm 232 
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phenyl ] -N- it acquired (2 -methyl -9-propyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 230 ) (0.17 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.96 (3 H, t, J=7.5Hz ), 1.59- 1.76 (2 H,m), 1.96-2.14(4 H, 
m ), 2.48 (3 H, s ), 3.30 -3.48 (2 H, m ), 3.61 - 3.80 (2 H, m ), 
3.87 (1 H, br ), 4.60 - 4.64 (1 H, m ), 6.49 (2 H, d, J=4.5Hz ), 
6.81 - 6.86(4 H, m ), 7.21 (2 H, d, J=4.5Hz ), 8.06 (1 H, s ). 

[0254] 

Working Example 2 31 
(Production of compound 23 1 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.35 g ), 4 - (4 
-chlorophenoxy ) aniline (1.4 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (20 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),colorless crystal (0.46 g ) was 

acquired. 

It melted crystal (0.36 g ) in methanol (20 ml ), it agitated 
with room temperature including sodium borohydride * of 
excess . 

Including water, it concentrated, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ),N- [4 - (4 -chlorophenoxy ) 
phenyl ] -N- it acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) amine 
(compound 231 ) (0.25 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.20 - 1.32 (6 H, m ), 1.94 - 2.13 (4 H, m ), 2.75 (2 H, q, 
J-7.6Hz ), 3.33 - 3.41 (1 H, m ),3.59 - 3.63 (1 H, m ), 3.67 (2 
H, q, J=7.0Hz ), 3.85 (1 H, br ), 7.21 (2 H, d, J=4.5Hz ), 8.09 
(1 H,d, J=7.6Hz). 

[0255] 

Working Example 2 32 
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(fcfc* 232 

9-i/^P^ , PtfjU-2-X^;i/-6,7 ) 8 ) 9--rh7tKn-5 
H-tf'J5K[4,5-b]7-tftf>-5-+>(0.35g)»4-(4-^ 
□ P7xy^rv)7-'J>(1.33g).p-h;UX>X;i/ 
*>K-*lP*(ttlJ«*)*h;UX>(20ml)l=lP 

T««U ;i^fi^ B B H (0.65g)£*#fc o 



: 7^-r-(*aijS«t:»llxT;u/^+-y->)SfflLx 

T«8L, N-[4-(4-^PP7iy+v)7i-JI/]-N- 
(9-S/^P^Ptf;b-2-X^;U^7,8,9-T-h5tKP- 
5H-e«J5Kt4,5-b]7-lfe>-5^;U)75>«b^» 
232)(0.34g)S:SRfe«efti:LT»fc o 

mp.100.5-104 deg C 

'H-NMR (300MHz, CDC1 3 ) 5 0.46-0.63 (2H, 
m), 0.77-0.91 (2H, m), 1.33 (3H, t, J = 7.6 
Hz), 1.86-2.06 (4H, m), 2.83 (2H, q, J = 7. 

6 Hz), 2.87-2.94(lH, m), 3.39-3.58 (4H, m), 

3.88 (1H, br), 4.43-4.47 (1H, m), 6.44 (2H,d, 
J = 8.7 Hz), 6.79-6.85 (4H, m), 7.21 (2H, 

d, J = 8.7 Hz), 8.17 (lH,s). 

[0256] 

mmm 233 

(it£ty 233 <D$l£) 

2,9-VIf;i/-6 J 7,8,9-f t K P-5H- 1° 'J 5 K[4,5 
-b]T^t°>-5-^>(0.35g),2-(7x-;U^^-)7- 
l J>(1.3g).p-hJUX>X;U^>H-*lP*«l*aE 
l)£M/X>(15ml)lCft]K.* x*— $g 
■*fflivc 2 HMJaSlELfco 

■ettthLfc. 
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(Production of compound 232 ) 

overnight reflux it did 9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.35 
g ), 4 - (4 -chlorophenoxy ) aniline (1.33 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (20 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ),pale yellow crystal (0.65 g ) 
was acquired. 

It melted in methanol (75 ml ), it agitated with room 
temperature including the sodium borohydride * of excess . 

Including water, it concentrated, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ),N- [4 - (4 -chlorophenoxy ) 
phenyl ] -N- it acquired (9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 232 ) (0.34 g ) as colorless crystal . 

mp.l00.5-104degC 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.46 - 0.63 (2 H, m ), 0.77 - 0.91 (2 H, m ), 1.33 (3 H, t, 
J=7.6Hz ), 1 .86 - 2.06 (4 H, m ),2.83 (2 H, q, J=7.6Hz ), 2.87 
- 2.94 (1 H, m ), 3.39 - 3.58 (4 H, m ), 3.88 (1 H, br ), 4.43 - 
4.47 (1 H, m ), 6.44(2 H, d, J=8.7Hz ), 6.79 - 6.85 (4 H, m ), 
7.2 1 (2 H, d, J=8.7Hz ), 8. 1 7 (1 H, s ). 

[0256] 

Working Example 2 33 
(Production of compound 233 ) 

2 weeks reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.35 g ), 2 - 
(phenylthio ) aniline (1.3 g ),p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (15 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 



Page 269 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



MA(0.1g)£ THF(5ml)IC»frU SitUBfi 
T, fcftlCT, 7t-C^>— THF S8£(1M, 0.5ml)£ 

' *HK 3 tttlflffittflL THF »*(1M» 0. 

3ml)^;STL7K;-%, 1 B*l«flM*Lfc. 

IN i£Sg£An*il#&. IN AiUb^h'J^A* 

»»:IH|i*JU/^rtf>)*ffllvCllKU N- 
(2,9-vX^;U-6,7 > 8,9-^h7tKP-5H-t° l J£K[4, 
5-b]7tftf>-5-^U)-N-[2-(7x=JI/*;j-):7xi 
JU]75>(ib£!|$?) 233X0.024g)**JtfcJ--fJUt 

'H-NMR (300MHz, CDC1 3 ) <5 1.16 (3H, t, J 
= 7.0 Hz), 1.28 (3H, t, J = 7.5Hz), 1.67-2.0 
5 (4H, m), 2.72 (2H, q, J = 7.5 Hz), 3.08-3. 
17 (1H, m), 3.32-3.40 (1H, m), 3.59 (2H, q, 
J = 7.0 Hz), 4.57-4.63 (1H, m), 5.12 (lH,d, 
J = 2.7 Hz), 6.52 (1H, d, J = 7.5 Hz), 6.70 
(1H, t, J = 7.5 Hz), 7.03-7.12 (3H, m), 7.18- 
7.32 (3H, m), 7.50 (1H, d, J= 7.8 Hz), 7.88 
(1H, s). 

[0257] 

mmm 234 

tfb£* 234 v>m&.) 

2,9-VlfJI/-6,7,8,9-f h7tKP-5H-t 0| J5K[4,5 
-b]T4ftr>-5-^->(0.2g),3-(3-^PP7i/+v) 
7-U>(0.6g), p-h^X>X;U7tN>^-7Kfttl 
(MSIM)^h;UX>(7.5ml)IC*Px, 7V->x* 

^y-;U(20ml)[C;g^Ls B»(0.1ml), v7/ 
h'JtKP/tv^M^h'JOix(0.1g)^P^, MS, 3 



organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent .ethylacetate /hexane ),colorless crystal (0.53 g ) was 

acquired. 

crystal (0. 1 g ) was melted in THF (5 ml ), under nitrogen 
atmosphere , with the ice cooling , borane *THF solution (1 
M, 0.5ml ) was dripped. 

After ice cooling , 3 hours agitating, it dripped borane *THF 
solution (1 M, 0.3ml ) and ice cooling , 1 hour agitated. 

After agitating, solvent was removed including 1 Nsodium 
hydroxide aqueous solution production liquid including 1 
Nhydrochloric acid . 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- (2 and 9 -diethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) -N- 
itacquired [2 - (phenylthio ) phenyl ] amine (compound 233 ) 
(0.024 g ) as pale yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.16 (3 H, t, J=7.0Hz ), 1.28 (3 H, t, J=7.5Hz ), 1.67 - 2.05 (4 
H, m ), 2.72 (2 H, q, J=7.5Hz ), 3.08 - 3.17(1 H, m ), 3.32 - 
3.40 (1 H, m ), 3.59 (2 H, q, J=7.0Hz ), 4.57 - 4.63 (1 H, m ), 
5.12(1 H, d,J=2.7Hz), 6.52 (1 H, d,J=7.5Hz), 6.70(1 H, t, 
J=7.5Hz ), 7.03 - 7.12 (3 H, m ), 7.18 - 7.32 (3 H, m ), 7.50 (1 
H,d,J=7.8Hz), 7.88(1 H, s ). 



[0257] 

Working Example 2 34 
(Production of compound 234 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.2 g ), 3 - (3 
-chlorophenoxy ) aniline (0.6 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (7.5 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ), colorless oyl was acquired. 

It melted in methanol (20 ml ), room temperature , 3 hours it 
agitated acetic acid (0.1 ml ),inc hiding cyano tri hydro sodium 
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*IB«*Lfco 

J6tt£H*U N-[3-(3^PP7iy*i/pi- 
;U]-N-(2,9-$/X^JU-6,7,8,9- J rh7tKP-5H-e i J 
3K[4 f 5-b]74flf>-5--f;U)T5>(ft*ft 234)(0. 
21g)*»JtfelS»iLT»fc. 

mp. 77-79 deg C 

l H-NMR (300MHz, CDC1 3 ) 8 1.18-1.31 (6H, 
m), 1.91-2.08 (4H, m), 2.74 (2H, q, J = 7.6 
Hz), 3.29-3.37 (1H, m), 3.55-3.68 (3H, m), 
4.08 (1H, br), 4.60-4.66 (1H, m), 6.17-6.19 
(1H, m), 6.29-6.33 (2H, m), 6.83-6.87 (1H, 
m), 6.99-7.04 (2H, m), 7.08 (1H, t, J = 8.1 
Hz), 7.20 (1H, t, J= 8.1 Hz),8.06 (1H, s). 

[0258] 

mmm 235 

235 ©»at) 

2,9-vX^;U-6,7,8,9-^h^tKP-5H-t°'J3K[4,5 
-b]T-tf % t°>-5-^>(0.2g),3-[(4-^PP^xx;U) 
^T]7- 'J>(0.65g) s p-h;UX>Xyb7N>^- 
**P»(lSJ««)*h;UX>(7.5ml)lcaii % x>T- 

7^-(^aj^^:i^^xT;u/^^>)^fflLN 

y£/~;K20ml)(::Jg?t)NU KK(O.lml), v7V 
h'JtKP/t>^^h'J^A(0.1g)^D^. MS, 3 
B*IH«ttLfco 

: 7^-(»Ui»a:KBIx^;w^+-y->)$fflL^ 
T**»U N-[3-[(4-^PP7i-^)ftpi- 
;U]-N-(2 1 9-5/X^;U-6 > 7,8,9-T'h7tKP-5H-tf , J 
5K[4 s 5-b]7-iftf>-5^f;U)7S>(ft*» 235)(0. 
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borate (0.1 g). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [3 - (3 -chlorophenoxy ) phenyl ] -N- 
it acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yl ) amine (compound 
234 )(0.21 g ) as pale yellow crystal . 

mp.77-79deg C 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.18-1.31 (6 H,m), 1.91 -2.08 (4 H, m ), 2.74 (2 H, q, 
J=7.6Hz ), 3.29 - 3.37 (1 H, m ),3.55 - 3.68 (3 H, m ), 4.08 (1 
H, br ), 4.60 - 4.66 (1 H, m ), 6.17 - 6.19 (1 H, m ), 6.29 - 
6.33(2 H, m ), 6.83 - 6.87 (1 H, m ), 6.99 - 7.04 (2 H, m ), 
7.08(1 H,t,J=8.1Hz), 7.20(1 H, t, J=8.1Hz ), 8.06 (1 H, s ). 

[0258] 

Working Example 2 35 
(Production of compound 235 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.2 g ), 3 - [ (4 
-chlorophenyl ) thio ] aniline (0.65 g ), p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(7.5 ml ), making use of Dean- Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ), brown oyl was acquired. 

It melted in methanol (20 ml ), room temperature , 3 hours it 
agitated acetic acid (0.1 ml ),including cyano tri hydro sodium 
borate (0.1 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ),N- [3 - [ (4 -chlorophenyl ) 
thio ] phenyl ] -N- it acquired (2 and 9 -diethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
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3g)£»«fe*-r;U£LT#fc e 

l H-NMR (200MHz, CDC1 3 ) 8 1.22-1.33 (6H, 
m), 1.88-2.08 (4H, m), 2.74 (2H, q, J = 7.5 
Hz), 3.26-3.38 (1H, m), 3.52-3.70 (3H, m), 

3.97 (1H, br), 4.60 (1H, br), 6.39-6.47 (2H, 

m), 6.62-6.67 (1H, m), 7.03-7.11 (1H, m), 7. 

12-7.27 (4H, m), 8.02 (1H, s). 

[0259] 
mi&m 236 
(it£ty 236 CDS£) 

9-v^P^ , Pt°;i/-2-X5 1 ;U-6,7,8,9- J rh7tKP-5 
H-t O| JSKt4,5-b]T^t o >-5-^->(0.2g),3-(3-<7 

pp^xy^v)7-'J>(o.6g), p-Hux^tju* 

>»-**Ptt(«JflE*)*h;UX>(10ml)lCjP 
77-r-(»liJ»l«:»»x^;u/^-9->)$fflLx 

;U(25ml)|Z}#^L, ft»(0.1ml) % v7^ 

h'JtKp^^h«J^A(o.i g )^ijPx.. sa, 2 

i*nna»Lfc 0 

i 57-r-(»ffl»Ji:B»x^;u//\*-y->)SfflL^ 
N-[3-(3-^PQ7z/*e/)7i-;i/]-N- 
(9-v<7P^Pt°^-2-x^;U-6,7 5 8,9-^h^tKP- 
5H-e'J5K[4,5-b]7-lftf>-5--f;U)T5>«k*tt 
236)(0.29g)*aWtft*>f;i/iLT#fc. 

'H-NMR (200MHz, CDC1 3 ) 5 0.42-0.60 (2H, 
m), 0.76-0.88 (2H, m), 1.33 (3H, t, J = 7.5 
Hz), 1.84-1.96 (4H, m), 2.77-2.91 (3H, m), 

3.34-3.51 (2H, m), 4.13 (1H, br), 4.44 (1H, 

br), 6.09-6.11 (1H, m), 6.22-6.33 (2H, m), 6. 

80-6.86 (1H, m), 6.96-7.24 (4H, m), 8.14 (1 

H, s). 

[0260] 

mmm 237 



2003-11-11 

amine (compound 235 ) (0.3 g ) as light brown oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .22 - 1 .33 (6 H, m ), 1 .88 - 2.08 (4 H, m ), 2.74 (2 H, q, 
J=7.5Hz ), 3.26 - 3.38 (1 H, m ),3.52 - 3.70 (3 H, m ), 3.97 (1 
H, br ), 4.60 (1 H, br ), 6.39 - 6.47 (2 H, m ), 6.62 - 6.67 (1 H, 
m ), 7.03- 7.1 1 (1 H, m ), 7.12 - 7.27 (4 H, m ), 8.02 (1 H, s ). 

[0259] 

Working Example 2 36 

(Production of compound 236 ) 

overnight reflux it did 9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.2 
g ), 3 - (3 -chlorophenoxy ) aniline (0.6 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (10 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),yellow oyl was acquired. 

It melted in methanol (25 ml ), room temperature , 2 hours it 
agitated acetic acid (0.1 ml ),including cyano tri hydro sodium 
borate (0.1 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ),N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired (9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 236 ) (0.29 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
0.42 - 0.60 (2 H, m ), 0.76 - 0.88 (2 H, m ), 1.33 (3 H, t, 
J=7.5Hz ), 1.84 - 1.96 (4 H, m ),2.77 - 2.91 (3 H, m ), 3.34 - 
3.51 (2 H, m ), 4.13 (1 H, br ), 4.44 (1 H, br ), 6.09 - 6.1 1 (1 
H, m ), 6.22- 6.33 (2 H, m ), 6.80 - 6.86 (1 H, m ), 6.96 - 7.24 
(4H,m), 8.14(1 H,s). 

[0260] 

Working Example 2 37 
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(fls£* 237 

9-v^a^Pt°;U-2-X^;U-6,7,8,9-T-K^tKP-5 
H-t O| JSK[4,5-b]T-tft o >-5-^>(0.2g),2-(7x 

-)\,tt)7- u>(o.52g), p-h;ux>x;u^> 
K-7K«i ! fei(ftti^M)^h;ux>(iomi)[cipx. 
f^->x^-^giJffl^t l SMBSKLfc. 

**/-</H25ml)lZ»fr U SS(O.lml). vTV 
hUtKP^K^hU^A(0.1g)*iD^, SB. 

IHt(O.lml), vT/hUtKP^^^hU^A 
(0.lg)£i&*nU SB, -WMtttLfco 

i&tt£B£UN^9-S/£n^nifJU-2-i^U-6, 
7,8,9-^h7t=KP-5H-t 0| JSK[4,5-b]7^t 0 >-5- 

^ji/)-N-[2-(7i-;^t)7i-;H75>(1b^ 

% 237)(0J7g)£*fe**;U£LT»fco 

'H-NMR (200MHz, CDC1 3 ) 5 0.45-0.56 (2H, 
m), 0.72-0.84 (2H, m), 1.31 (3H, t, J = 7.5 
Hz), 1.66-1.96 (4H, m), 2.75-2.89 (3H, m), 
3.28-3.35 (2H, m), 4.44-4.52 (1H, m), 5.25 
(1H, d, J = 7.4 Hz), 6.45 (1H, d, J - 8.0 H 
z), 6.68 (1H, dt, J = 1.2, 7.5 Hz), 7.01-7.28 
(6H, m), 7.48 (1H, dd, J = 1.4, 7.8 Hz), 7.9 
9 (1H, s). 

[0261] 

mmm 238 

(ib£$) 238 CDSJii) 

9-V^P^Pt°;U-2-Xh^v-6,7,8,9-xh : 7tKP- 
5H-t°»J^K[4,5-b]THft°>-5-^>(0.15g),4-(4- 
<7PP^x/+v)7-»J>(0.4g),p-h;UX>X;U 

^>K-7Kffi^i(MilM)^h;ux>(20mi)icia 

tZo 
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(Production of compound 237 ) 

1 week reflux it did 9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.2 
g ), 2 - (phenylthio ) aniline (0.52 g ), the p-toluenesulfonic 
acid acid monohydrate (catalyst amount ) in addition to 
toluene ( 1 0 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of basic 

[shirikagerukaramukuromatogurafli ] (elution 

solvent rethylacetate /hexane ), pale yellow oyl was acquired. 

It melted in methanol (25 ml ), room temperature , overnight 
it agitated acetic acid (0.1 ml ),including cyano tri hydro 
sodium borate (0.1 g). 

acetic acid (0.1 ml ), it added cyano tri hydro sodium borate 
(0. 1 g ), room temperature , overnight agitated. 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- (9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) -N- 
it acquired [2 - (phenylthio ) phenyl ] amine (compound 
237 )(0.17g)as yellow oyl. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
0.45 - 0.56 (2 H, m ), 0.72 - 0.84 (2 H, m ), 1.31 (3 H, t, 
J=7.5Hz ), 1 .66 - 1 .96 (4 H, m ),2.75 - 2.89 (3 H, m ), 3 .28 - 
3.35 (2 H, m ), 4.44 - 4.52 (1 H, m ), 5.25 (1 H, d, J=7.4Hz ), 
6.45 (1 H, d, J-8.0Hz ), 6.68(1 H, dt, J-1.2, 7.5Hz ), 7.01 - 
7.28 (6 H, m ), 7.48 (1 H, dd, J-1.4, 7.8Hz ), 7.99 (1 H, s ). 

[0261] 

Working Example 2 38 
(Production of compound 238 ) 

overnight reflux it did 9 -cyclopropyl -2- ethoxy -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.15 
g ), 4 - (4 -chlorophenoxy ) aniline (0.4 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (20 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 
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77-r-(*ffl?&Ji:BlFllx^;u/^+-9->)Sffll^ 

>^y-;U(50ml)IC;t^L, »»(0.03ml)» S/JV 
hVLKn*^M^HJ^A(0.i4 g )£flQx.,M;S. 

iliJSSL, N-[4.(4-^PP7iy+v)7i- 
;U]-N-(9-i/^n^Ptf^l/-2-lh4F-»>-6,7,8,9-'rh 
7tKP-5H-t° , J5K[4,5-b]T4z'e>-5-1';U)7S 
238X0.14g)tHfe*-f^fcLT»fc. 

'H-NMR (200MHz, CDC1 3 ) <5 0.50-0.64 (2H, 
m), 0.76-0.98 (2H, m), 1.41 (3H, t, J = 7.1 
Hz), 1.83-2.06 (4H, m), 2.88-2.95 (1H, m), 
3.42-3.58 (2H, m), 3.89 (1H, br), 4.32-4.44 
(3H, m), 6.45 (2H, d, J = 8.7 Hz), 6.80-6.86 
(4H, m), 7.21 (2H, d, J = 9.3 Hz), 8.01 (1H, 
s). 

[0262] 

mmm 239 

(itGWl 239 <7>Ui£) 

9-V"?P^Ot°;U-2-X^;U-6,7,8,9-^b7tKa-5 
H-tf'J5K[4,5-b]T1ftf>-5-^->(0.12g)»4-(4-T- 
h7tKPtf7-;ix^^-)7-'J>(0.22g),p-h^X 
>X>/U7tC/gg-7Kfttl(fl4&m)£h;UX>(15m 

*$S-M20m\)izmfrL. ftK(0.06ml), v7/ 
h«JtKP*^^h«J^A(0.07g)$ilP^, MS, 

A.snx^^-eaiaiLfco 
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organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),colorless crystal was acquired. 

It melted in methanol (50 ml ), room temperature , 2 hours it 
agitated acetic acid (0.03 ml ),including cyano tri hydro 
sodium borate (0.14 g ), 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [4 - (4 -chlorophenoxy ) phenyl ] -N- 
it acquired (9 -cyclopropyl -2- ethoxy -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) amine 
(compound 238 )(0.14 g ) as colorless oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
0.50 - 0.64 (2 H, m ), 0.76 - 0.98 (2 H, m ), 1 .41 (3 H, t, 
J=7.1 Hz ), 1.83 - 2.06 (4 H, m ),2.88 - 2.95 (1 H, m ), 3.42 - 
3.58 (2 H, m ), 3.89 (1 H, br ), 4.32 - 4.44 (3 H, m ), 6.45 (2 
H, d, J=8.7Hz ), 6.80- 6.86 (4 H, m ), 7.21 (2 H, d, J=9.3Hz ), 
8.01 (1 H,s). 

[0262] 

Working Example 2 39 

(Production of compound 239 ) 

overnight reflux it did 9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.12 
g ), 4 - (4 -tetrahydropyranyl thio ) aniline (0.22 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (15 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),colorless oyl was acquired. 

It melted in methanol (20 ml ), room temperature , overnight 
it agitated acetic acid (0.06 ml ),including cyano tri hydro 
sodium borate (0.07 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 
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bjisbsu N-[4-(4-xh7tKPt°^-;u^ 

^■px-;U]-N.(9-v^P^Pt°;U-2-X^;U-6,7, 
8 J 9- J fK^tKP-5H-t°U5Kt4,5-b]74ftf>-5--f 
;U)7£>(fc£% 239)(0.1g)£3KJtfe*'OU£L 

! H-NMR (300MHz, CDC1 3 ) 5 0.46-0.64 (2H, 
m), 0.76-0.91 (2H, m), 1.32 (3H, t, J = 7.5 
Hz), 1.53-1.66 (2H, m), 1.80-2.05 (6H, m), 
2.82 (2H, q, J =7.5 Hz), 2.86-3.02 (2H, m), 
3.33-3.59 (4H, m), 3.91-3.98 (2H, m), 4.06(1 
H, d, J = 6.3 Hz), 4.48 (1H, br), 6.40 (2H, 
d, J - 8.7 Hz), 7.25 (2H,d, J = 8.7 Hz), 8.1 
3 (1H, s). 

[0263] 

240 

(it^m 240 <©$!li£) 

-b]74ftf>-5-*>(0.15g) % 3-(4-*JU/<^-f/U7 

xy*i/)7-U>(o.5g), p-hJi/x>7jU/foi£ 
h;ux>(ioomi)icip^, x 

*g«*ffli*T 2 aiaasiELfco 

*$J— JKSOmOIC^U ft»(0.02ml), v7^ 
hUtKP/t^^hU^A(0.03g)^D^^S, 

N-[3-(4-*;u/^-r;u7xy^v) 

7xx;U]-N-(2,9-5?X^J|/-6,7 > 8 J 9-T-h7tKP-5 
H-t 0| J5K[4,5-b]Tift 0 >-5->r^)7S>(^b^^ 
240)(0.14g)£&Sfe7^U?7X<hLTf#fco 

l H-NMR (200MHz, CDC1 3 ) 5 1.16-1.32 (6H, 
m), 1.95-2.11 (4H, m), 2.73 (2H, q, J = 7.5 
Hz), 3.28-3.40 (1H, m), 3.54-3.69 (3H, m), 
4.04 (1H, br), 4.62 (1H, br), 5.95 (2H, br), 
6.19-6.21 (1H, m), 6.33 (1H, d, J = 2.2 Hz), 
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organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [4 - (4 -tetrahydropyranyl thio ) 
phenyl ] -N- it acquired (9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 239 )(0.1 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.46 - 0.64 (2 H, m ), 0.76 - 0.91 (2 H, m ), 1.32 (3 H, t, 
J=7.5Hz ), 1.53 - 1.66 (2 H, m ),1.80 - 2.05 (6 H, m), 2.82 (2 

H, q, J=7.5Hz ), 2.86 - 3.02 (2 H, m ), 3.33 - 3.59 (4 H, m ), 
3.91 - 3.98(2 H, m ), 4.06 (1 H, d, J=6.3Hz ), 4.48 (1 H, br ), 
6.40 (2 H, d, J=8.7Hz ), 7.25 (2 H, d, J-8.7Hz ), 8.13 (1 H, 
s). 

[0263] 

Working Example 2 40 
(Production of compound 240 ) 

2 weeks reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0. 1 5 g ), 3 - (4 
-carbamoyl phenoxy ) aniline (0.5 g ),p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(100 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),colorless crystal was acquired. 

It melted in methanol (50 ml ), room temperature , overnight 
it agitated acetic acid (0.02 ml ),including cyano tri hydro 
sodium borate (0.03 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [3 - (4 -carbamoyl phenoxy ) phenyl ] 
-N- it acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yl ) amine (compound 
240 )(0. 14 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I . 1 6 - 1 .32 (6 H, m ), 1 .95 - 2. 1 1 (4 H, m ), 2.73 (2 H, q, 
J=7.5Hz ), 3.28 - 3.40 (1 H, m ),3.54 - 3.69 (3 H, m ), 4.04 (1 
H, br ), 4.62 (1 H, br ), 5.95 (2 H, br ), 6.19 - 6.21 (1 H, m ), 
6.33 (1 H, d, J=2.2Hz ),6.37 (1 H, d, J-2.2Hz ), 6.97 (2 H, d, 
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6.37 (1H, d, J = 2.2 Hz), 6.97 (2H, d, J = 
8.8 Hz), 7.11 (1H, t, J = 8.0 Hz), 7.77 (2 
H, d, J= 8.8 Hz), 8.04 (1H, s). 

[0264] 

241 

241 (Dfift) 

2,9-vXT;U-6,7,8,9-^h^tKP--5H-t Q| JSK[4,5 
-b]7^t°>-5-7f->(0.15g). 3-7£/<<>vJl/7 
;uzi— ;U(0.25g), p-h;UX>X>U7fN>^-7Kffi 
*(tta*)*h^X>(15ml)lCjB^. T^f->X 

t«SU »<W--f ;u*#fco 

^^y— ;u(20mi)[cj#^L. Sf »(0.02mi), vry 

hUtKP*^ifc±h , J r >A(0.03g)tlPA % M, 

3 B*ra«#Lfco 

-N-(2,9-yxf;U6 5 7,8,9-f t K □ -5H- fc? 'J 5 K 
[4,5-b]7-t? )\,)TZy(itG1fo 241)(0.1 1 
g)**ft7^U77X£l/C*fc D 

'H-NMR (300MHz, CDC1 3 ) 5 1.20-1.35 (6H, 
m), 1.94-2.10 (4H 5 m), 2.74 (2H, q, J = 7.5 
Hz), 3.34-3.43 (1H, m), 3.55-3.71 (3H, m), 

3.88 (1H, d, J =6.3 Hz), 4.59 (2H, s), 4.67- 

4.70 (1H, m), 6.45-6.49 (1H, m), 6.59 (lH,s), 
6.69 (1H, d, J = 8.1 Hz), 7.13 (1H, t, J = 

7.7 Hz), 8.07 (1H, s). 

[0265] 

mmm 242 

(it£ty 242 ©Sift) 

2,9-vX5 1 ;U-6,7,8,9-"Th ; 7tKP-5H-t 0, JSK[4,5 
-b]7-tftf>-5-^->(0.15g),3-(4-v7y^x/+ 

i/)7-U>(o.3g), p-h;ux>x;i/^>^-7Kfa 

KJl/X>(20ml)[CiP^. s tV->X 
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J=8.8Hz ), 7.1 1 (1 H, t, J=8.0Hz ), 7.77 (2 H, d, J=8.8Hz ), 
8.04(1 H, s). 

[0264] 

Working Example 2 41 
(Production of compound 241 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.15 g ), 3 
-amino benzyl alcohol (0.25 g ), the p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(15 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),colorless oyl was acquired. 

It melted in methanol (20 ml ), room temperature , 3 hours it 
agitated acetic acid (0.02 ml ),including cyano tri hydro 
sodium borate (0.03 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [3 - (hydroxymethyl ) phenyl ] -N- it 
acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yl ) amine (compound 
241 )(0.1 1 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .20 - 1 .35 (6 H, m ), 1 .94 - 2.10 (4 H, m ), 2.74 (2 H, q, 
J=7.5Hz ), 3.34 - 3.43 (1 H, m ),3.55 - 3.71 (3 H, m ), 3.88 (1 
H, d, J=6.3Hz ), 4.59 (2 H, s ), 4.67 - 4.70 (1 H, m ), 6.45 - 
6.49(1 H,m), 6.59(1 H, s ), 6.69(1 H, d, J=8.1Hz ), 7.13 (1 
H, t, J=7.7Hz ), 8.07(1 H, s ). 

[0265] 

Working Example 2 42 
(Production of compound 242 ) 

2 weeks reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0. 15 g ), 3 - (4 
-cyano phenoxy ) aniline (0.3 g ),p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (20 
ml ), making use of Dean-Stark trap . 
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TttKU *fcl--f iU«»fco 
^y~;U(20ml)lC»36\L, fflF»(0.02ml). 5/7-/ 

»HE£B*U N-[3-(4-y7/7i/+v)7i- 

^K[4 J 5-b]7-tft o >-5^^)7S>(^b^^242)(0. 
06g)**ffe^--f^tLT»fco 

'H-NMR (200MHz, CDC1 3 ) 5 1.17-1.35 (6H, 
m), 1.95-2.09 (4H 5 m), 2.74 (2H, q, J = 7.6 
Hz), 3.30-3.40 (1H, m), 3.57-3.70 (3H, m), 
4.00 (1H, br), 4.63 (1H, br), 6.18-6.20 (1H, 
m), 6.33-6.41 (2H, m), 6.98 (2H, d, J = 8.8 
Hz), 7.14 (1H, t, J = 8.1 Hz), 7.57 (2H, d, J 
= 8.8 Hz), 8.05 (1H, s). 

[0266] 

mmm 243 

(it^ty) 243 Omit) 

2,9-vX^;U-6,7,8,9-7 L h^tKP-5H-t°USK[4,5 
-b]7-tf t°>-5-^">(0.3g). p-75/"Ol/-MJ IV 

(o.48g), p-HUi>x;u*>»— 

ft)$ h;ux>(20mi)icip^ s T>r->x^-<7g 

■£fflivc4 BMfiSlELfco 

PVh^ i 7^-(jSlll»»:ft»x^;u//\4r-y- 
>)*ffll*T««U ^fe$g a B B(0.16g)^#fc o 



ttll(0.12g), MJ>^;i/X*-^75/K(0.36g)£ 



2003-11-11 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent rethylacetate /hexane ),colorless oyl was acquired. 

It melted in methanol (20 ml ), room temperature , overnight 
it agitated acetic acid (0.02 ml ),including cyano tri hydro 
sodium borate (0.03 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [3 - (4 -cyano phenoxy ) phenyl ] -N- 
it acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yl ) amine (compound 
242 )(0.06 g ) as colorless oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.17 - 1.35 (6 H, m ), 1.95 - 2.09 (4 H, m ), 2.74 (2 H, q, 
J=7.6Hz ), 3.30 - 3.40 (1 H, m ),3.57 - 3.70 (3 H, m ), 4.00 (1 
H, br ), 4.63 (1 H, br ), 6.18 - 6.20 (1 H, m ), 6.33 - 6.41 (2 H, 
m ), 6.98(2 H, d, J=8.8Hz ), 7.14 (1 H, t, J=8.1Hz ), 7.57 (2 H, 
d, J=8.8Hz), 8.05(1 H,s). 

[0266] 

Working Example 2 43 
(Production of compound 243 ) 

4 day reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5 -on (0.3 g ), p- amino 
benzonitrile (0.48 g ), the p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (20 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /hexane ), pale yellow crystal (0.16 g ) 
was acquired. 

crystal (0.12 g ), trimethyl stannyl azido (0.36 g ) was done in 
toluene (20 ml ), overnight reflux . 

It extracted with ethylacetate , after washing, it dried organic 
layer withwater and saturated saline making use of anhydrous 
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J 77-f-(»tt»ttt«lfcx9 1 ;u/>^/-ju)tffl 



;U(30ml)lC»4>L, K»(0.05ml). WV 
h'JtKP7tx^K^hU^A(0.05g)^SP^. ss % 

97-r-(»til»«:IHIx^;u/>4'/-^)tffl 

L^TmS^L.N-(2 ) 9-vX5 1 ;^-N-[4-(5-T•h^7 , J 
;upi-;U]-6,7,8,9-f-h7tKP-5H-t 0| J5K[4,5- 
b]74ffcf>-5->OU)75>(*b£*8 243)(0.03g)£ 

'H-NMR (200MHz } CDCI3) 8 1.19-1.29 (6H, 
m), 2.05-2.25 (4H, m), 2.71-2.82 (2H, m), 
3.32-3.39 (1H, m), 3.52-3.63 (1H, m), 3.82-3. 
89 (2H, m), 4.65-4.75 (1H, m), 6.17 (2H, d, 
J = 8.8 Hz), 7.39 (1H, s), 7.55 (2H, d, J =8. 
8 Hz). 

[0267] 

mmm 244 

(it^ty 244 

2,9-vX^;U-6,7,8,9- J fh : 7tKP-5H-t 0 U5K[4 5 5 
-b]7^t°>-5-^>(0.3g) s p-7Sy^>l/-h l J^ 

(0.48 g ). p-h;ux>x;u*>g?-7Kft^(M*I 

ft£ffll*T4 BimaSKL/!:. 
»£ffll*TttSU 3tftfel6li(0.16g)£flW::o 



$S H B a (0.06g)^^/-;U(10ml)IC^*NL. BtEfe 
(0.02ml) % v7 J h U t K P h 'J ^ A(0.03 

g)**P*.MS,-lftai*Lfco 

TilL,N-(4-v7/7i-^)-N-(2,9-vxf^ 

-6,7 f 8,9-'Th7tKP-5H-lf l JSK[4,5-b]74ftf>- 
5-f;U)75>(1b^^244)(0.04g)$^fe7h^;U<t 
LTifco 



2003-11-11 

magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /methanol ),pale yellow amorphous was 

acquired. 

It melted in methanol (30 ml ), room temperature , overnight 
it agitated acetic acid (0.05 ml ),including cyano tri hydro 
sodium borate (0.05 g ). 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /methanol ), itacquired N- (2 and 9 
-diethyl -N- [4 - (5 -tetrazolyl ) phenyl ] - 6, 7, 8 and 9 
-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 243 ) (0.03 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.19 - 1.29 (6 H, m ), 2.05 - 2.25 (4 H, m ), 2.71 - 2.82 (2 H, 
m ), 3.32 -3.39 (1 H, m ), 3.52 - 3.63 (1 H, m ), 3.82 - 3.89 (2 
H, m ), 4.65 - 4.75 (1 H, m ), 6.17 (2 H, d, J=8.8Hz ), 7.39(1 
H, s ), 7.55 (2 H, d, J=8.8Hz ). 

[0267] 

Working Example 2 44 
(Production of compound 244 ) 

4 day reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-on (0.3 g ), p- amino 
benzonitrile (0.48 g ), the p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (20 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), pale yellow crystal (0. 16 g ) 
was acquired. 

It melted crystal (0.06 g ) in methanol (10 ml ), room 
temperature , overnight it agitated the acetic acid (0.02 ml ), 
including cyano tri hydro sodium borate (0.03 g ). 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /hexane ),N- (4 -cyanophenyl ) -N- it 
acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yl ) amine (compound 
244 ) (0.04 g ) as colorless oyl . 
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'H-NMR (300MHz, CDC! 3 ) 8 1.21-1.31 (6H, 
m), 1.94-2.14 (4H, m), 2.74 (2H, q, J = 7.5 
Hz), 3.31-3.39 (1H, m), 3.60-3.72 (3H, m),4. 

49 (1H, br), 4.68-4.75 (1H, m), 6.50 (2H, d, 
J = 8.7 Hz), 7.40 (2H, d, J = 8.7 Hz), 7.97 
(1H, s). 

[0268] 

mmm 245 

(it^ty 245 ®»&) 

2,9-2/l^U-6 i 7A9-^h5tKP-5H-tfUSK[4 i 5 
-b]74rt°>-5-*->(0.1g), 2-[(4-^PP^>y;i/) 
T^-]-l,3-^>^7V/—;U-6-T£>(0.28g).p- 

h;ux>x;um>^-7k«3^i(ft4^M)^h;ux 

>(25ml)ICflP*_ s tV->X£— ^S£ffl^T 

: 77-f-(*a»«:Piix^;b/^*-y->)*fflL^ 

;K20ml)lc5£^L. ftH(0.05ml), vT/ 

h'JtKa^^^h'J^A(o.06 g )^iP^ s Sfl % 

TlMiU N-[2-[(4-^PP^>v;U)^]-l,3-^ 
> % /f7!/-;i/-6--f^]-N-(2 ) 9-ylf^-6,7,8 > 9 
-TFh^tKP-5H-t°'J£K[4,5-b]T-tft°>-5-^;U) 
75>(<b£1*l 245)(0.18g)^^HfeT : E;U^TX 

! H-NMR (300MHz, CDC1 3 ) 5 1.21-1.32 (6H, 
m), 1.96-2.17 (4H, m), 2.74 (2H, q, J = 7.6 
Hz), 3.34-3.42 (1H, m), 3.58-3.75 (3H, m), 
4.03 (1H, br), 4.46 (2H, s), 4.66-4.70 (1H, 
m), 6.68 (1H, dd, J = 2.4, 8.4 Hz), 6.77 (1 
H, d, J = 2.1 Hz), 7.25-7.28 (2H, m), 7.35 
(2H, d, J - 8.4 Hz), 7.65 (lH,d, J - 9.0 H 
z), 8.07 (1H, s). 

[0269] 
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<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.21 - 1.31 (6 H, m), 1.94-2.14(4 H, m ), 2.74 (2 H, q, 
J=7.5Hz ), 3.31 - 3.39 (1 H, m ),3.60 - 3.72 (3 H, m ), 4.49 (1 
H, br ), 4.68 - 4.75 (1 H, m ), 6.50 (2 H, d, J=8.7Hz ), 7.40 (2 

H, d, J=8.7Hz), 7.97(1 H, s ). 

[0268] 

Working Example 2 45 
(Production of compound 245 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0. 1 g ), 2 - [ (4 
-chloro benzyl ) thio ] - 1 and 3-benzothiazole -6-amine (0.28 
g ), p-toluenesulfonic acid acid monohydrate (catalyst 
amount ) in addition to toluene (25 ml ), making use of the 
Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),yellow oyl was acquired. 

It melted in methanol (20 ml ), room temperature , overnight 
it agitated acetic acid (0.05 ml ),including cyano tri hydro 
sodium borate (0.06 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ),N- [2 - [ (4 -chloro benzyl ) 
thio ] - 1 and 3 -benzothiazole -6-yl ] -N- it acquired (2 and 9 
-diethyl -6, 7, 8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] 
azepine -5-yl ) amine (compound 245 ) (0.18 g ) as pale 
yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 21 - 1.32 (6 H,m), 1.96 - 2.17 (4 H, m ), 2.74 (2 H, q, 
J=7.6Hz ), 3.34 - 3.42 (1 H, m ),3.58 - 3.75 (3 H, m ), 4.03 (1 
H, br ), 4.46 (2 H, s ), 4.66 - 4.70 (1 H, m ), 6.68 (1 H, dd, 
J=2.4, 8.4Hz ), 6.77 (1 H, d, J=2.1Hz ),7.25 - 7.28 (2 H, m ), 
7.35 (2 H, d, J=8.4Hz ), 7.65 (1 H, d, J=9.0Hz ), 8.07 (1 H, 
s). 

[0269] 
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mmm 246 

(it£ty 246 (DSlfi) 

2,9-vXfJl,.6,7,8,9-f h^t K □ -5H- tf 'J 5 K[4,5 
-b]T-tr t t°>-5-7t->(0.22g), 2-[[4.(^y;it+ 

>(0.76g).p-h;ux>^;u*>tt-7KSi«a(ttJ« 

B£ffll^T3 BfffljS3tLfco 

-c«su jhm-^i***:. 

^^y— ;U(20ml), V^PP^^>(30ml)IZ^jt)N 

U ft»(0.i2ml). vyyhUtKP^^hU^ 
A(0.2g)*J)D?U Sffl. -Bft«*f Lfco 

;u]^^-]-i,3- y< >^5 L 7 r y-;u-6->f;u]-N-(2,9- 

74fbf>-5->f;U)75>«b^«l 246)(0.45g)£$ 

l H-NMR (200MHz, CDC1 3 ) 5 1.20-1.36 (6H, 
m), 1.94-2.15 (4H, m), 2.74 (2H, q, J = 7.6 
Hz), 3.33-3.45 (1H, m), 3.56-3.78 (3H, m), 
4.01 (1H, br), 4.47 (2H, s), 4.68 (1H, br), 5. 
04 (2H, s), 6.68 (1H, dd, J = 2.6, 8.4 Hz), 
6.78 (1H, d, J = 2.2 Hz), 6.91 (2H, d, J = 
8.8 Hz), 7.31-7.44 (7H, m),7.66 (1H, d, J = 
8.4 Hz), 8.07 (1H, s). 

[0270] 

mmm 2*1 

(it£ty 247 G)»JS) 

2,9-vXT;U-6,7,8,9-^h^tKP-5H-t°U5K[4,5 
-b]7^t D >-5-7|->(0.1g)s5-75A2-[4-(^PP^ 
xx;U)^^-]t O| Jv>(0.27g) x p-h>iUx>x;U7fN 
>^-7K?P%(MilM)$h;UX>(15ml)[ciP 
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Working Example 2 46 

(Production of compound 246 ) 

3 -day period reflux it did 2 and 9 -diethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.22 
g ), 2 - [[4 - (benzyloxy ) benzyl ] thio ] - 1 and 
3-benzothiazole -6-amine (0.76 g ), p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(30 ml ), making use of the Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),yellow oyl was acquired. 

methanol (20 ml ), it melted in dichloromethane (30 ml ), 
room temperature , overnight it agitated the acetic acid (0.12 
ml ), including cyano tri hydro sodium borate (0.2 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [2 - [[4 - (benzyloxy ) benzyl ] thio ] - 
1 and 3 -benzothiazole -6-yl ] -N- it acquired (2 and 9 -diethyl 
-6, 7, 8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amine (compound 246 )(0.45 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .20 - 1 .36 (6 H, m ), 1 .94 - 2. 1 5 (4 H, m ), 2.74 (2 H, q, 
J-7.6Hz ), 3.33 - 3.45 (1 H, m ),3.56 - 3.78 (3 H, m ), 4.01 (1 
H, br ), 4.47 (2 H, s ), 4.68 (1 H, br ), 5.04 (2 H, s ), 6.68 (1 H, 
dd, J=2.6, 8.4Hz ), 6.78 (1 H, d, J-2.2Hz ),6.91 (2 H, d, 
J-8.8Hz ), 7.3 1 - 7.44 (7 H, m ), 7.66 (1 H, d, J=8.4Hz ), 8.07 
(1 H,s). 

[0270] 

Working Example 2 47 
(Production of compound 247 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.1 g ), 5 -amino 
-2- [4 - (chlorophenyl ) thio ] pyridine (0.27 g ), 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (15 ml ), making use of the Dean-Stark 
trap . 

Including sodium bicarbonate water solution , it extracted 
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>)£ffll^TffiSU Jtfe3j--OU*»fc. 

>^/-;U(25ml)IC;t^L, PK(0.05ml). 5/7/ 
h'JtKP7n^^h'J^A(0.06g)^P^^;U, 

®£L. N-[2-[4-(?Q P7x^;U)T^] tf 
'JS?>-5--fJU]-N-(2,9-i?X^^-6,7,8,9-^h5t 
KP-5H-tf'JSK[4,5-b]7-t?e>-5--r;U)75>«b 
frtt 247)(0.15g)^*fe^-'T;U<tLT#fco 

'H-NMR (300MHz, CDC1 3 ) (5 1.20-1.34 (6H, 
m), 1.92-2.13 (4H, m), 2.74 (2H, q, J = 7.6 
Hz), 3.31-3.39 (1H, m), 3.57-3.69 (3H, m), 
4.09-4.16 (1H, m), 4.59-4.65 (1H, m), 6.70 
(1H, dd, J = 3.0, 8.4 Hz), 7.05 (1H, d, J = 
8.4 Hz), 7.24-7.33 (4H, m), 7.90 (1H, d, J = 
3.0 Hz), 8.01 (1H, s). 

[0271] 

mmm 248 

{it£® 248 0>S£) 

8-(N-t-^h^rv*;U7)?-;L,t°'< , Ji?>-4-'(';u^ 
;U)-2->^JU-5,6,7,8-T-h7tKPlfyK[2,3-d]tfU 
5v>-5-*>(0.9g),3-(3-^PQ7i/+v)7='J 

>(i.7 g ), p-K;ux>x;u7^>ig-7Kia%(Mii 

»)^H-yUX>(50ml)ICiP^.. tV->7>$— ym 

T»«U »fe^-f JU*»fco 

**/-;U(50ml)lC»frU M(0.3ml), v7^ 
HJtKP*^IW-hU^A(0.3lg)tJPiL,M, 
1 »M«#Lfc. 
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with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of basic 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ), yellow oyl was acquired. 

It melted in methanol (25 ml ), room temperature , overnight 
it agitated acetic acid (0.05 ml ),including cyano tri hydro 
sodium borate (0.06 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [2 - [4 - (chlorophenyl ) thio ] 
pyridine -5-yl ] -N- it acquired (2 and 9 -diethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 247 )(0.15 g ) as yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .20 - 1 .34 (6 H, m ), 1 .92 - 2. 1 3 (4 H, m ), 2.74 (2 H, q, 
J=7.6Hz ), 3.31 - 3.39 (1 H, m ),3.57 - 3.69 (3 H, m ), 4.09 - 
4.16 (1 H, m ), 4.59 - 4.65 (1 H, m ), 6.70 (1 H, dd, J=3.0, 
8.4Hz ), 7.05 (1 H, d, J=8.4Hz ), 7.24- 7.33 (4 H, m ), 7.90 (1 
H, d, J=3.0Hz), 8.01 (1 H,s). 

[0271] 

Working Example 2 48 

(Production of compound 248 ) 

8 - overnight reflux it did (N- t-butoxycarbonyl jp 1 1 
piperidine -4- yl methyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-on (0.9 g ), 3 - (3 
-chlorophenoxy ) aniline (1.7 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (50 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),yellow oyl was acquired. 

It melted in methanol (50 ml ), room temperature , 1 hour it 
agitated acetic acid (0.3 ml ),including cyano tri hydro sodium 
borate (0.31 g). 

It removed solvent , it extracted with ethylacetate including 
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ft»X^;|/(50ml)|C»^L. 3N *»(4ml)* J)D 
*_.60 deg C. 30 *Jfp1inf&Lfc 0 



vpx-;u]-N-[2-y^^-8K4-t°^Uv-;u^ 

;U)-5 } 6,7,8-^h7tKPt°UK[2 5 3-d]t 0| J^V>-5- 
>OU]75>tfb£tt248)(0.55g)£1tfe7^;U77 

J H-NMR (300MHz, CDC1 3 ) 8 1.26-1.36 (2H, 
m), 1.63-1.68 (2H, m), 1.87-1.98 (2H, m), 
2.05-2.12 (1H, m), 2.46 (3H, s), 2.61 (2H, d 
t, J = 2.4, 12.0Hz), 2.71 (1H, br), 3.12-3.16 
(2H, m), 3.31-3.37 (1H, m), 3.44-3.62 (3H, 
m), 3.79 (1H, d, J = 6.3 Hz), 4.50 (1H, br), 
6.34-6.39 (2H, m), 6.45 (1H, dd, J = 2.1, 7. 
5 Hz), 6.91 (1H, dd, J = 2.4, 8.1 Hz), 6.99- 
7.07 (2H,m), 7.12-7.24 (2H, m), 8.03 (1H, s). 

[0272] 

mmm 249 

(1b£% 249 

N-[3-(3-^PP7iy^vpx_;i/]-N-[2^fJb- 
8-(4-e^Uv— ^^^VS.^T^-T-h^tKPtf 
'jK[2,3-d]t°'JSv>-5-^^]T5>(0.1g),2-^P 
P-N,N-i»^;i/T-trh75K(0.04ml). RH^'J 
^i*(0.09g), B^it^^JOMOMg)^: DMF(7 
ml)*,S;S,-lffi«»Lfco 

tZo 



-0 ; §tlJ}i«:^X^;^//^^>)^fflt^■C^| 
ML.2-[4-[[5-[3-(3-<7PP^x/+v)T-'Jy]-2- 
yT;U-6,7-vtKPt°»JK[2,3-d]t 0 »J^v>-8(5H)- 
-fJU]^^;U]-l-bf^'Ji/-^U]-N,N-i/^^U7-fe 
K75K(ft** 249)(0.04g)£2fcjtfe7^U?r 

'H-NMR (300MHz, CDCI3) <5 1.33-1.47(2H, 
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sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, yellow oyl was acquired. 

It melted in ethylacetate (50 ml ), 60 deg C, 30min it heated 
including 3 Nhydrochloric acid (4 ml ). 

After neutralizing, it concentrated making use of 1 Nsodium 
hydroxide aqueous solution production liquid , extractedwith 
dichloromethane . 

It dried organic layer after water wash , making use of 
anhydrous magnesium sulfate , removed solvent , N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (compound 248 ) (0.55 g ) as 
the yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.26- 1.36(2 H,m), 1.63 - 1.68 (2 H, m ), 1.87- 1.98 (2 H, 
m), 2.05 -2.12(1 H,m),2.46(3 H,s),2.61 (2 H, dt, J=2.4, 
12.0Hz ), 2.71 (1 H, br ), 3.12 - 3.16 (2 H, m ), 3.31 - 3.37 (1 
H, m ),3.44 - 3.62 (3 H, m ), 3.79 (1 H, d, J=6.3Hz ), 4.50 (1 
H, br ), 6.34 - 6.39 (2 H, m ), 6.45 (1 H, dd, J-2.1, 7.5Hz ), 
6.91 (1 H, dd, J=2.4, 8.1Hz ),6.99 - 7.07 (2 H, m ), 7.12 - 7.24 
(2 H,m), 8.03(1 H, s ). 

[0272] 

Working Example 2 49 
(Production of compound 249 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 2 -chloro -N, N- 
dimethylacetamide (0.04 ml ), potassium carbonate (0.09 g ), 
the sodium iodide (0.03 g ) was agitated in DMF (7 ml ), 
room temperature , overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), 2 - [4 - [[5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] methyl ] - 1 -bipyridinyl ] 
-N, N- dimethylacetamide itacquired (compound 249 ) (0.04 
g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
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m), 1.59-1.63 (2H, m), 1.75-1.96 (2H, m), 2. 

05-2.11 (3H, m), 2.45 (3H, s), 2.89-2.94 (2H, 
m), 2.94 (3H, s), 3.08 (3H, s), 3.16 (2H, s), 
3.29-3.36 (1H, m), 3.43-3.63 (3H, m), 4.09 

(1H, br), 4.49 (1H, br), 6,33-6.39 (2H, m), 6. 

45 (1H, dd, J = 1.8, 7.8 Hz), 6.91 (1H, dd, 

J = 2.7, 8.4 Hz), 7.00-7.07 (2H, m), 7.13-7.2 

7 (2H, m), 8.02 (1H, s). 

[0273] 

mmm 250 

(ft** 250 ®H&) 

N-[3-(3-^PP7iy*y)7i-Jl/]-N-[2->f;i/- 
8-(4-t?K'J5/-;U^;U).5,6,7,8-7 l h5tKPbf 
'JK[2,3-d]t°USv>-5-^;U]TS>(0.1g). 1-«7P 
□T-tr9 i JU)tfP | JS?>(0.05g).gt»*U^A(0.0 
9g). a^{b+MJ^A(0.03g)£ DMF(7ml)4 J .M 
-IftSMtLfco 

fco 



-(»ffi»«:»i|x^;U//\++|->)SfflL^T* 
KL.N-[3-(3-<7PP7iy+S/pi— ;U]-N-[2-> 

9 t ;u-8-[[i-[2-^-*v-2-(i-ifp , J2/-;i/)x^;b]- 

4-t°^'Jvx J /U]^;U]-5,6,7,8-^h^tKPt° I JK 
[2,3^i]tfU5i?>-5-^;U]75>(ft** 250)(0.05 

'H-NMR (300MHz, CDC1 3 ) 5 1.37-1.49 (2H, 
m), 1.59-1.63 (2H, m), 1.76-1.99 (4H, m), 
2.05-2. 13(3H, m), 2.45 (3H, s), 2.94-2.97 (2 
H, m), 3.11 (2H, s), 3.30-3.36 (lH,m), 3.43- 
3.62 (9H, m), 3.80 (1H, br), 4.49 (1H, br), 
6.33-6.39 (2H, m),6.45 (1H, dd, J - 1.8, 8.4 
Hz), 6.89-6.93 (1H, m), 7.01-7.07 (2H, m), 7. 
13-7.27 (2H, m), 8.02 (1H, s). 

[0274] 

HJ5fc#J251 

(ft** 251 omm) 

N-[3-(3^pp7iy+v)7i«;H-N-[2-^f;b- 

8-(4-e^U5?x;u^^;U)-5 > 6 > 7,8--rh7tKPtf 
'JK[2,3-d]t°'J5v>-5--r;U]T^>(0.1g) s 4-(^P 

□y-t^;u)^;u*»j>(o.o4 g ).i^^'j^A(o.o 

9g), 3^7ft^-h'J^A(0.03g)$ DMF(7ml) + > M 
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1 .33 - 1 .47 (2 H, m ), 1 .59 - 1 .63 (2 H, m ), 1 .75 - 1 .96 (2 H, 
m ), 2.05 -2.1 1 (3 H, m ), 2.45 (3 H, s ), 2.89 - 2.94 (2 H, m ), 
2.94 (3 H, s ), 3.08 (3 H, s ), 3.16 (2 H, s ), 3.29 -3.36 (1 H, 
m ), 3.43 - 3.63 (3 H, m ), 4.09 (1 H, br ), 4.49 (1 H, br ), 6.33 
- 6.39 (2 H, m ), 6.45 (1 H, dd, J=l .8, 7.8Hz ),6.91 (1 H, dd, 
J=2.7, 8.4Hz ), 7.00 - 7.07 (2 H, m ), 7.13 - 7.27 (2 H, m ), 
8.02 (1 H, s ). 

[0273] 

Working Example 2 50 
(Production of compound 250 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0. 1 g ), 1 - (chloroacetyl ) 
pyrrolidine (0.05 g ), potassium carbonate (0.09 g ), sodium 
iodide (0.03 g ) was agitated in DMF (7 ml ), room 
temperature , overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafli ] (elution 
solvent rethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - [2 -oxo -2- (1 
-pyrrolidinyl ) ethyl ] - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 250 ) (0.05 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.37- 1.49 (2 H,m), 1.59- 1.63 (2 H, m ), 1.76- 1.99 (4 H, 
m ), 2.05 -2.13 (3 H, m ), 2.45 (3 H, s ), 2.94 - 2.97 (2 H, m ), 
3. 1 1 (2 H, s ), 3.30 - 3.36 (1 H, m ), 3.43 - 3.62(9 H, m ), 3.80 
(1 H, br ), 4.49 (1 H, br ), 6.33 - 6.39 (2 H, m ), 6.45 (1 H, dd, 
J=1.8, 8.4Hz ), 6.89 - 6.93 (1 H, m ), 7.01 -7.07 (2 H, m ), 
7.13-7.27 (2 H,m), 8.02(1 H, s ). 

[0274] 

Working Example 2 5 1 
(Production of compound 25 1 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 4 - (chloroacetyl ) 
morpholine (0.04 g ), potassium carbonate (0.09 g ), sodium 
iodide (0.03 g ) was agitated in DMF (7 ml ), room 
temperature , overnight . 



Page 283 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 

fee 



-(*ffi»Ji:ft»x^jU//\^>)*fflLxr* 
SL,N-[3-(3-^PP^x/+v)-7x-jU]-N-[2-/ 

iJi?-;U]^jU>5,6,7 > 8-T-h^tKPt°UKt2 s 3- 
d]eU5$/>-5->f;U]75>tfb£* 251)(0.08g)£ 

'H-NMR (300MHz, CDC1 3 )<5 1.29-1.45 (2H, 
m), 1.60-1.67 (2H, m), 1.72-2.11 (3H, m), 2. 
46 (3H, s), 2.85-2.90 (2H, m), 3.16 (2H, s), 
3.29-3.67 (14H, m), 3.80 (1H, br), 4.49 (1H, 
br), 6.33-6.47 (3H, m), 6.89-6.94 (1H, m), 
7.00-7.28 (4H, m), 8.03 (1H, s). 

mmm 252 

(it£® 252 om&.) 

N-[3-(3-^PP7iy+y)7i-^]-N-[2->fJb- 
8-(4-t 0 ^«Jvx;u^T;U)-5,6 5 7,8-^h^tKPt 0 
'JK[2 s 3-d]e«J5v>-5--f;U]T5>(0.05g),5-(^ 

p p tr ;u>T5^y-;u-tgKtS(o. 

02g), i£i£*'J^A(0.09g)£ DMF(5ml)*KS 



-(»ai*fflE:W»X^;U//\^r-y->)*ffl^T« 
ML>N-[3-(3-^PP7i/+y)7x-;i/]-N-[2-^ 

T;u-8-[[i-[(i-^pt 0 ;u-r^ % y-;u-5--rju)>5 1 

;U]t°^US/>-4--r;U]^;i/]-5,6 J 7,8- : rh : 5tK 

Pt°UK[2,3-d]t 0, J5v>-5--r;u]7^>(1b^^) 2 

52X0.03g)£»*fe7^"77X£LT»fc o 

'H-NMR (300MHz, CDC1 3 ) 5 0.95 (3H, t, J 
= 7.5 Hz), 1.20-1.31 (2H, m), 1.59-1.62 (2 
H, m), 1.74-1. 94 (6H, m), 2.05-2.11 (1H, m), 
2.45 (3H, s), 2.82-2.86 (2H, m), 3.29-3.61 (6 
H, m), 3.81 (1H, br), 3.94 (2H, t, J = 7.2 H 
z), 4.49 (1H, br), 6.33-6.46 (3H, m), 6.85 (1 
H, s), 6.89-6.93 (1H, m), 7.00-7.07 (2H, m), 
7.13-7.27 (2H, m), 7.45 (1H, s), 8.02 (1H, 
s). 
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It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - (2 -oxo -2- 
morpholino ethyl ) - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 251 ) (0.08 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.29- 1.45 (2 H,m), 1.60- 1.67 (2H,m), 1.72-2.11 (3 H, 
m ), 2.46 (3 H, s ),2.85 - 2.90 (2 H, m ), 3.16 (2 H, s ), 3.29 - 
3.67 (14 H, m ), 3.80 (1 H, br ), 4.49 (1 H, br ), 6.33 - 6.47(3 
H, m ), 6.89 - 6.94 (1 H, m ), 7.00 - 7.28 (4 H, m ), 8.03 (1 H, 
s). 

Working Example 2 52 
(Production of compound 252 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.05 g ), 5 - (chloromethyl ) - 
1 -propyl imidazole monohydrochloride (0.02 g ), potassium 
carbonate (0.09 g ) was agitated in DMF (5 ml ), room 
temperature , overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - [ (1 -propyl 
imidazole -5-yl ) methyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] 
amine (compound 252 ) (0.03 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.95 (3 H, t, J=7.5Hz ), 1 .20 - 1 .3 1 (2 H, m ), 1 .59 - 1 .62 (2 H, 
m ), 1 .74 - 1 .94 (6 H, m ),2.05 - 2. 1 1 (1 H, m ), 2.45 (3 H, s ), 
2.82 - 2.86 (2 H, m ), 3.29 - 3.61 (6 H, m ), 3.81 (1 H, br ), 
3.94(2 H, t, J=7.2Hz ), 4.49 (1 H, br ), 6.33 - 6.46 (3 H, m ), 
6.85 (1 H, s ), 6.89 - 6.93 (1 H, m ), 7.00 - 7.07 (2 H, m ),7.13 
- 7.27 (2 H, m ), 7.45 (1 H, s ), 8.02 (1 H, s ). 
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[0275] 
mi&m 253 
(it£fy) 253 (l)»3t) 

N-[3-(3-^PP7iy+ypi-;H-N-[2->fil/- 
8-(4-tf^ , J5/-;i/^^ L ;U)-5,6,7,8-T-h7tKPt° 
r JK[2,3-d]t o, J5i/>-5--r;U]75>(0.08g),2-t° 
=iU^'>P l JK-i^Sii(0.03g),S^ l J^A(0. 
23g)£ DMF(7ml)*s fifl* -Bft*f #Lfc 0 



KL,N-[3-(3-^PP7iy*S/pi-;U]-N-[2-> 

^;u-8-[[i-[(2-t°'jv;u)>^;u]t 0 ^'jv>-4-^ 

;U]^;U]-5 i 6 i 7,8-T-h7tKPtf l JK[2 f 3-d]e'JS 
i?>-5-<;H7S>«b^«D 253)(0.07g)£3tttfe 

] H-NMR (300MHz, CDC1 3 ) (5 1.39-1.48 (2H, 
m), 1.59-1.63 (2H, m), 1.78-1.94 (2H, m), 
2.01-2.14 (3H, m), 2.45 (3H, s), 2.88-2.95 (2 
H, m), 3.30-3.35(lH, m), 3.43-3.61 (3H, m), 
3.64 (2H, s), 3.84 (1H, br), 4.48 (1H, br),6.3 
3-6.45 (3H, m), 6.90-6.93 (1H, m), 7.00-7.06 
(2H, m), 7.13-7.27 (4H,m), 7.40 (1H, d, J = 
7.8 Hz), 7.65 (1H, t, J = 7.2 Hz), 8.01 (1 
H, s), 8.55 (1H, d, J = 3.9 Hz). 

[0276] 

mmm 254 

(1b£^ 254 ©»Jt) 

N-[3-(3-^PP^xy^-vpx-;U]-N-[2-^jl/- 
8-[[l-[2-^-^rV-2-(l-t°P'Jv-;U)X^;U]-4-t 0 
/<Ui;-;U]^^;U>5,6,7,8-^h^tKPt 0 'jK[2,3 
-d]t°'J5i/>-5W;U]75>(0.1g), &7KPI£(0.1 
lml)$h;UX>(25ml)*. -IftaStLfco 

pvh^^-(}Sai*Mt:ftl|x^;u//\+-y- 

>)*ffll*T*MHU N-[3-(3-^PP7i/*i>p 
xx;U]-N-[2-^;U-8-[[l-[2-^-+V-2-(l-tfP'J 

xh7tKPt°UK[2,3-d]t°U5v>-5->ryU]7-bh 
75K(fc£tt 254)(0.08g)^^Hfe7 : E;U^TX 

l H-NMR (300MHz, CDC1 3 ) 6 1.24-1.47 (4H, 
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[0275] 

Working Example 2 53 
(Production of compound 253 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.08 g ), 2 -picolyl chloride 
monohydrochloride (0.03 g ), potassium carbonate (0.23 g ) 
wasagitated in DMF (7 ml ), room temperature , overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - [ (2 -pyridyl ) 
methyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine (compound 
253 ) (0.07 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.39-1.48 (2 H,m), 1.59- 1.63 (2 H, m ), 1.78- 1.94 (2 H, 
m ), 2.01 -2.14 (3 H, m ), 2.45 (3 H, s ), 2.88 - 2.95 (2 H, m ), 
3.30 - 3.35 (1 H, m ), 3.43 - 3.61 (3 H, m ), 3.64(2 H, s ), 3.84 
(1 H, br ), 4.48 (1 H, br ), 6.33 - 6.45 (3 H, m ), 6.90 - 6.93 (1 
H, m ), 7.00 - 7.06 (2 H, m ),7.13 - 7.27 (4 H, m ), 7.40 (1 H, 
d, J=7.8Hz ), 7.65 (1 H, t, J=7.2Hz ), 8.01 (1 H, s ) 8.55 (1 H, 
d, J=3.9Hz). 

[0276] 

Working Example 2 54 
(Production of compound 254 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- [[1 - 
[2 -oxo -2- (1 -pyrrolidinyl ) ethyl ] - 4 -bipyridinyl ] methyl ] 
- 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amine (0. 1 g ), acetic anhydride (0. 1 1 ml ) was done in 
the toluene (25 ml ), overnight reflux . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired [2 -methyl -8- [[1 - [2 -oxo -2- (1 
-pyrrolidinyl ) ethyl ] - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] acetamide 
(compound 254 ) (0.08 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
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m), 1.64-2.08 (5H, m), 1.93 (3H, s), 2.43 (3 
H, s), 2.75 (2H, br), 2.90-2.93 (2H, m), 3.10 

(2H, s), 3.10-3.15 (1H, m), 3.32-3.52 (7H, 
m), 5.91-5.95 (1H, m), 6.71 (1H, s), 6.80(1H, 

d, J = 7.5 Hz), 6.93 (1H, s), 6.98 (1H, dd, 

J = 1.8, 7.5 Hz), 7.12(1H, d, J = 8.1 Hz), 
7.25-7.33 (2H, m), 7.99 (1H, s). 

[0277] 

m mm 255 

(it-Sty) 255 (*)$[£) 

N-[3-(3-^PP7i/^ry)7x-J(/]-N-[2-yf;i/- 

8-[[i-(t-^h+v^;u/K-;u)-4-e^'jv-;u]^ 

5--OU]75>(0.15g), &$7KPg£(0.13ml)£h;UX 
>(10ml)i*.-BftS3SLfco 



ft»x^U(25ml)[C»frU 3N J£gg(2ml)£ AD 
7U 60 deg C, 30 flffllinSftLfco 

^*s/-5A*ffl^rttJi, »«£S*u n-[3- 

(3--?PP7i/*vpi~Jl/]-N-[2-yfJl/-8-(4- 
eKiJS?-;u^^)-5 > 6,7,8--Th5tKPtf'JK[2, 
3-d]t 0 'JSv>-5--r;L,]7-bh7SK(^^^ 255) 
(0.08g)£ftfe7^l/77:*fcLT»fco 

'H-NMR (300MHz, CDC1 3 ) 5 1.37-1.49 (2H, 
m), 1.62-1.67 (2H, m), 1.82-2.05 (3H, m), 
2.44 (3H, s), 2.68 (2H, t, J = 12.5 Hz), 3.10 
-3.54 (6H, m), 5.88-5.93 (1H, m), 6.71 (1H, 
s), 6.81 (1H, d, J = 7.5 Hz), 6.92 (1H, s),6.9 
9 (1H, dd, J - 2.1, 8.4 Hz), 7.11-7.14 (1H, 
m), 7.25-7.33 (2H, m), 8.01 (1H, s). 

[0278] 

mmm 256 
at<£>ty 256 omm 

8-(l-Xh+v*;U7Kx;U-4-e^Uvx;U)-2->^ 
;U-5,6,7,8-^h7tKPt°'JK[2,3-d]t°»J^V>-5- 



1 .24 - 1 .47 (4 H, m ), 1 .64 - 2.08 (5 H, m ), 1 .93 (3 H, s ), 
2.43 (3 H, s ), 2.75(2 H, br ), 2.90 - 2.93 (2 H, m ), 3.10 (2 H, 
s ), 3.10 - 3.15 (1 H, m ), 3.32 - 3.52 (7 H, m ), 5.91 -5.95 (1 

H, m ), 6.71 (1 H, s ), 6.80 (1 H, d, J=7.5Hz ), 6.93 (1 H, s ), 
6.98 (1 H, dd, J-1.8, 7.5Hz ), 7.12 (1 H, d, J=8.1Hz ), 7.25 - 
7,33 (2 H, m ),7.99 (1 H, s ). 

[0277] 

Working Example 2 55 
(Production of compound 255 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- [[1 - 
(t-butoxycarbonyl jpl 1 ) - 4 -bipyridinyl ] methyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] 
amine (0.15 g ), acetic anhydride (0.13 ml ) was done in the 
toluene (10 ml ), overnight reflux . 

Including water, it extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : methanol /ethylacetate /triethylamine ), colorless oyl 
was acquired. 

It melted in ethylacetate (25 ml ), 60 deg C, 30min it heated 
including 3 Nhydrochloric acid (2 ml ). 

It neutralized making use of sodium bicarbonate water , 
extracted with ethylacetate . 

After washing, it dried organic layer with water and saturated 
saline makinguse of anhydrous magnesium sulfate , removed 
solvent , N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it 
acquired [2 -methyl -8- (4 -bipyridinyl methyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] acetamide 
(compound 255 ) (0.08 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I . 37 - 1 .49 (2 H, m ), 1 .62 - 1 .67 (2 H, m ), 1 .82 - 2.05 (3 H, 
m ), 2.44 (3 H, s ),2.68 (2 H, t, J=12.5Hz ), 3.10 - 3.54 (6 H, 
m ), 5.88 - 5.93 (1 H, m ), 6.71 (1 H, s ), 6.81 (1 H, d, 
J=7.5Hz), 6.92(1 H, s ),6.99 (1 H, dd, J=2.1, 8.4Hz), 7.11 - 
7.14 (1 H, m ), 7.25 - 7.33 (2 H, m ), 8.01 (1 H, s ). 

[0278] 

Working Example 2 56 
(Production of compound 256 ) 

8 - overnight reflux it did (1 -ethoxy carbonyl -4- bipyridinyl ) 
- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
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7|->(0.25g),3-(3-^PP^xy+v)T-'J>(0.52 

L^-C-lftjlSlELfco 
TftHlLfco 

Ttt»U Jtfe^^U*#fco 

y^y— ;K50ml)lC»AxL, ft«(0.1ml). wV 
hUtKP*^H+h'J^A(0.1g)*JP*. MSs 



[3-(3-^PP7iy^>Pi™il/]-N-[2->fil-8- 
(l-Xh*v*;i//1?x;U-4-t 0 ^ , JvX^)-5 ,6,7,8- 
^h^tKPt°'JK[2,3-d]t 0 »J^V>-5--r;U]7 = > 
(fc£«fl 256)(0.26g)£J*fey^;i/?TXi:LT» 

'H-NMR (200MHz, CDCl 3 ) 5 l .22-1. 31 (3H, 
m), 1.68-2.12 (6H, m), 2.48 (3H, s), 2.80-3. 
18 (3H, m), 3.28-3.33 (2H, m), 3.93-3.96 (1 
H, m), 4.06-4.32(4H, m), 4.46-4.53 (1H, m), 
5.03-5.09 (1H, m), 6.35-6.47 (3H, m), 6.91(1 
H, d, J = 8.0 Hz), 7.01-7.27 (4H, m), 8.04 
(1H, s). 

[0279] 

mmm 257 
atsw) 257 a>nfi) 

N-[3-(3-^PP7x/^rv)7xx;U]-N-[2->T;U- 
8-(4-tf'< , Ji/=;U^^)-5,6,7,8-'TK5tKPtf 
'JK[2,3-d]t O| J^v>-5--r;U]7^>(0.1g).4-(^P 
P^'J^)t°P'Jv>(0.04g). h'JXT^7S> 
(0.06ml)^X^y-;U(15ml)4 3 .2 iSfeliS^U 
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pyrimidine -5-on (0.25 g ), 3 - (3 -chlorophenoxy ) aniline 
(0.52 g ), p-toluenesulfonic acid acid monohydrate (catalyst 
amount ) in addition to toluene (50 ml ), making use of 
Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent rethylacetate /hexane ),yellow oyl was acquired. 

It melted in methanol (50 ml ), room temperature , overnight 
it agitated acetic acid (0.1 ml ),including cyano tri hydro 
sodium borate (0. 1 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- itacquired [2 -methyl -8- (1 -ethoxy carbonyl -4- 
bipyridinyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (compound 256 ) (0.26 g ) as 
colorless amorphous . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.22- 1.31 (3 H,m), 1.68-2.12(6 H, m ), 2.48 (3 H, s ), 
2.80 - 3.18 (3 H, m ),3.28 - 3.33 (2 H, m ), 3.93 - 3.96 (1 H, 
m ), 4.06 - 4.32 (4 H, m ), 4.46 - 4.53 (1 H, m ), 5.03 -5.09 (1 
H, m ), 6.35 - 6.47 (3 H, m ), 6.91 (1 H, d, J=8.0Hz ), 7.01 - 
7.27 (4 H, m ), 8.04 (1 H, s ). 

[0279] 

Working Example 2 57 
(Production of compound 257 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 4 - (chloro butyryl ) 
pyrrolidine (0.04 g ), triethylamine (0.06 ml )was done in 
ethanol (15 ml ), 2 weeks reflux . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 



Page 287 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 

BU N-[3-(3-^P P7i;+v)7i - ;U]-N-[2-> 
^;U- 8 -[[l-[4-7h^rV-4-(l-t°P'Jv-;U)^;U]- 
4-t°^Uv-yU]^;U]-5,6 5 7 5 8-^h^tKPt 0l JK 
[2,3-d]e»J5i/>-5-^;U]75>(1b^«!l 257)(0.05 

] H-NMR (300MHz, CDC1 3 ) 5 1.28-1.42 (2H, 
m), 1.61-1.65 (2H, m), 1.81-2.11 (11H, m), 
2.28 (2H, t, J = 7.2 Hz), 2.41 (2H, t, J = 7. 
5 Hz), 2.44 (3H, s), 2.94-2.98 (2H, m), 3.30- 
3.62 (8H, m), 3.82 (1H, br), 4.49 (1H, br), 
6.34-6.46 (3H, m), 6.92 (1H, d, J = 8.1 Hz), 
7.01-7.07 (2H, m), 7.13-7.27 (2H, m), 8.02 
(1H, s). 

[0280] 

mmm 258 

(it£® 258 CDSii) 

8-(l-t-^K+^>*;U7t<^JU-4-e^Uv-;U)-2-y 
^;U-5,6,7,8-^ 1 KP t° 'J K[2,3-d] t° [ J £ v>-5 
-7h>(2.7g).3-(3-^PP^xy^v)T-'J>(5.2 

g ), P -h;ux>x;U7fs>^-;K*P%(fi4jiSM)^h 

;UX>(50ml)(Cin^.. fV->X5-^Uffl 

»«*Hi. M***/-JU(100ml)l::»fr 
U ft»(0.67ml), vT/hUtKPtx^^h'J^ 

A(o.74 g )^ip^_. sb. 3 mmmnuzo 



KKx^;U(50ml)IC»A\L. 3N i^^(10ml)^iP 
*_,70 deg C s 1 eraiPU&Lfco 

i§^S£L,N-[3-(3^PP7i;+ypi- 
^]-N-[2->T;b-8-(4-t°^'Jvx;U)-5,6,7,8-^h 
5 1 KP t° 'J K[2,3-d] t° U 55?>-5.^;U]75>*» 
tt(1b«tt 258)(3.8g)*»fef»5KtLT»fco 

'H-NMR (300MHz, DMSO-d 6 ) (5 1.79-1.91 
(4H, m), 1.98-2.12 (1H, m), 2.15-2.32 (2H, 
m), 2.57 (3H, s), 2.98-3.15 (2H, m), 3.35-3.4 
0 (2H, m), 3.50-3.64 (2H, m), 4.60-4.70 (1H, 
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solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - [4 -oxo -4- (1 
-pyrrol idinyl ) butyl ] - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 257 ) (0.05 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.28- 1.42 (2 H, m), 1.61 - 1.65 (2 H, m ), 1.81 -2.11 (11 H, 
m ), 2.28 (2 H, t, J=7.2Hz ),2.41 (2 H, t, J=7.5Hz ), 2.44 (3 H, 
s ), 2.94 - 2.98 (2 H, m ), 3.30 - 3.62 (8 H, m ), 3.82 (1 H, br ), 
4.49 (1 H, br ),6.34 - 6.46 (3 H, m ), 6.92 (1 H, d, J=8. 1 Hz ), 
7.01 - 7.07 (2 H, m ), 7.13 - 7.27 (2 H, m ), 8.02 (1 H, s ). 

[0280] 

Working Example 2 58 

(Production of compound 258 ) 

8 - overnight reflux it did (1 -t-butoxycarbonyl ** 4 
-bipyridinyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-on (2.7 g ), 3 - (3 -chlorophenoxy ) aniline 
(5.2 g ), p-toluenesulfonic acid acid monohydrate (catalyst 
amount ) in addition to toluene (50 ml ), making use of 
Dean-Stark trap . 

It removed solvent , melted residue in methanol (100 ml ), 
room temperature , 3 hours itagitated acetic acid (0.67 ml ), 
including cyano tri hydro sodium borate (0.74 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ), yellow oyl was acquired. 

It melted in ethylacetate (50 ml ), 70 deg C, 1 hour it heated 
including 3 Nhydrochloric acid (10 ml ). 

It removed solvent , N- [3 - (3 -chlorophenoxy ) phenyl ] -N- 
it acquired [2 -methyl -8- (4 -bipyridinyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
acetate (compound 258 )(3.8 g ) as colorless powder . 

<sup>K/sup>H-nmr (300 MHz , DMSO 
-d<sub>6</sub> );de 1.79 - 1.91 (4 H, m ), 1.98 - 2.12 (1 H, 
m ), 2.15 - 2.32 (2 H, m ), 2.57 (3 H, s ),2.98 - 3.15 (2 H, m ), 
3.35 - 3.40 (2 H, m ), 3.50 - 3.64 (2 H, m ), 4.60 - 4.70 (1 H, 
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m), 4.95-5.10 (1H, m), 6.30 (1H, dd, J - 1. 
8,8.1 Hz), 6.45 (1H, s), 6.60 (1H, d, J = 7.8 

Hz), 6.95-6.98 (1H, m), 7.03-7.05 (1H, m), 
7.15-7.20 (2H, m), 7.38-7.43 (1H, m), 8.01 
(1H, s). 

[0281] 

mmm 259 

(it£ty) 259 

N-[3-(3^PP7i/+v)7i-/b]-N-[2^fil- 
8-(4-t°^'Jv->/Uy^;L,)-5,6,7,8-^h^tKPt 0 
'JK[2,3-d]t Ol J5v>-5-^^]7S>(0.1g).3-(^P 
P^^^H-^Pt^U-l^^-h'JTl/-^-^^ 
i£(0.043g), ^^* , J^7A(0.09g). 3^WJ 
^A(0.03g)£ DMF(5ml)^v^;U,-%}f^L 

tZo 

xn )l,]-N-[2-*T)\s-H[ 1 -[(4-^P tf Jl- 1 ,2,4- h 'J 

7V r -;u-3--r;u)>5 i ;u]e^ i Jv>-4--rju]>5 i 

;U]-5,6,7,8-^h7tKPt°UK[2,3-d]t 0| J^v>-5- 
-0U]7S>(lb^ 259)(0.08g)£;ifclffe;i->OU 

'H-NMR (300MHz, CDCI3) 5 0.99 (3H, t, J 
= 7.5 Hz), 1.21-1.32 (2H, m), 1.60-1.64 (2 
H, m), 1.78-1.95 (4H, m), 2.04-2.11 (3H, m), 
2.45 (3H, s), 2.79-2.83 (2H, m), 3.29-3.62 
(4H, m), 3.69 (2H, s), 3.85 (1H, br), 4.03 (2 
H, t, J = 7.2 Hz), 4.49 (1H, br), 6.34-6.46 
(3H, m), 6.89-6.93 (1H, m),7.00-7.07 (2H, 
m), 7.13-7.27 (2H, m), 8.02 (1H, s), 8.10 (1 
H, s). 

[0282] 

mmm 260 
(it-gty} 260 om&) 

N-p^^PP^iy+Vj^i-JH-N-P^fil/- 
S^-t^'Jv-^y^^^j^h^tKPt 0 
l JK[2,3-d]t°U^v>-5--rjU]7S>(0.1g).^P ; E 
@tl£xT;U(0.024ml). mMMO A(0.09g), 3 
^t:hHJ^ix(0.03g)£ DMF(5ml)4u Sm> - 

tZo 



2003-11-11 

m ), 4.95 -5.10 (1 H, m ), 6.30 (1 H, dd, J=l .8, 8.1Hz ), 6.45 
(1 H, s ), 6.60 (1 H, d, J=7.8Hz ), 6.95 - 6.98 (1 H, m ), 7.03 - 
7.05 (1 H, m ),7.15 - 7.20 (2 H, m ), 7.38 - 7.43 (1 H, m ), 
8.01 (1 H,s). 

[0281] 

Working Example 2 59 
(Production of compound 259 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 3 - (chloromethyl ) - 4 
-propyl -1, 2, 4- triazole monohydrochloride (0.043 g ), 
potassium carbonate (0.09 g ), sodium iodide (0.03 g ) was 
agitated in DMF (5 ml ), room temperature , overnight . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired [2 -methyl -8- [[1 - [ (4 -propyl -1,2, 
4- triazole -3- yl ) methyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] 
amine (compound 259 ) (0.08 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.99 (3 H, t, J=7.5Hz ), 1 .2 1 - 1 .32 (2 H, m ), 1 .60 - 1 .64 (2 H, 
m), 1.78- 1.95 (4 H, m ),2.04 - 2.1 1 (3 H,m),2.45 (3 H, s ), 
2.79 - 2.83 (2 H, m ), 3.29 - 3.62 (4 H, m ), 3.69 (2 H, s ), 
3.85(1 H, br ), 4.03 (2 H, t, J=7.2Hz ), 4.49 (1 H, br ), 6.34 - 
6.46 (3 H, m ), 6.89 - 6.93 (1 H, m ), 7.00 - 7.07 (2 H, 
m ),7.13 - 7.27 (2 H, m ), 8.02 (1 H, s ), 8.10 (1 H, s ). 

[0282] 

Working Example 2 60 
(Production of compound 260 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), ethyl bromoacetate 
(0.024 ml ), potassium carbonate (0.09 g ), the sodium iodide 
(0.03 g ) was agitated in DMF (5 ml ), room temperature , 
overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 
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»U N-[3-(3-^P P7i;+v)7i- JU]-N-[2-;* 

d]t°U5v>-5-^U]7£>(lb£% 260)(0.08g)£ 

'H-NMR (200MHz, CDC1 3 ) 5 1.22-1.31 (3H, 
m), 1.43-1.96 (7H, m), 2.09-2.20(4H, m), 2.4 
4 (3H, s), 2.88-2.97 (2H, m), 3.20 (2H, s), 
3.29-3.59 (4H,m), 3.80 (1H, br), 4.07-4.24 (2 
H, m), 4.49 (1H, br), 6.34-6.47 (3H, m),6.88- 
6.94 (1H, m), 7.00-7.28 (4H, m), 8.02 (1H, 
s). 

[0283] 

mmm 261 

(it£ty 261 (DSii) 

N-[3-(3-^PP^x/^vpx-;U]-N-[2->T;U- 

8-[[i-(xh*v*^7K-;u^^;u)t°^Uv>-4- 

-f;U]^;U]-5,6,7,8-xh^tKPt 0| JK[2,3-d]t O| J 
^V>-5-^>U]T^>(0.07g)^>^y-;U(5rnl)[C 
mfrU IN 7K^^^-h'J^A7K?§^(0.3ml)^iP 

IN i£Sg(0.3ml)£jD*_. ?§!®£g£Lfco 



£5*. 5$<D^*I£®£UN-[3-(3-^PP7x 
y^vpx-;u]-N-[2->^;u-8-[[i-(*;um^v 

^^)t°^Uv>-4--r;U]^ : f;U]-5 } 6,7 5 8-xh^ 
tKPt O| JK[2,3-d]t o U5v>-5-f^]7^>0b^ 
^ 261)(0.07g)^^fe7^E;U77Xi:Lrt#fco 

>H-NMR (300MHz, CDC1 3 ) 5 1.27-2.06 (9H, 
m), 2.32 (3H, s), 2.75-3.00 (4H,m), 3.15-3.45 

(4H, m), 3.67 (1H, br), 4.38 (1H, br), 6.30 
(1H, d, J = 7.8 Hz), 6.38 (1H, s), 6.47-6.50 
(1H, m), 6.87 (1H, d, J = 8.7 Hz), 6.96-7.01 

(2H, m), 7.08-7.21 (2H, m), 7.87 (1H, s). 

[0284] 

mmm 262 

(ib£% 262 <Dm&) 

N-[3-(3-£ P P7iy+vpxz^]-N-[2^f^- 
8-(4- 1° ^ 'J v^U)-5,6,7,8-^h^ t RP t° 'J K[2,3 
-d]t°U^v>-5--r^]7^>^^(0.15g). 
PP7Hz^;U)t o P'Jv>(0.04g), j*l£*)'J^A 
(0.19g), a^b^HJ^AtO.^g)^ DMF(5ml) 
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It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - (ethoxy carbonyl 
methyl ) piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine (compound 
260 ) (0.08 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .22 - 1 .3 1 (3 H, m ), 1 .43 - 1 .96 (7 H, m ), 2.09 - 2.20 (4 H, 
m ), 2.44 (3 H, s ),2.88 - 2.97 (2 H, m ), 3.20 (2 H, s ), 3.29 - 
3.59 (4 H, m ), 3.80 (1 H, br ), 4.07 - 4.24 (2 H, m ), 4.49(1 H, 
br ), 6.34 - 6.47 (3 H, m ), 6.88 - 6.94 (1 H, m ), 7.00 - 7.28 (4 

H, m), 8.02(1 H,s). 

[0283] 

Working Example 2 61 
(Production of compound 261 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it melted [2 -methyl 
-8- [[1 - (ethoxy carbonyl methyl ) piperidine -4- yl ] methyl ] 
- 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amine (0.07 g ) in methanol (5 ml ), the overnight it 
agitated with room temperature including 1 Nsodium 
hydroxide aqueous solution production liquid (0.3 ml ). 

Including 1 Nhydrochloric acid (0.3 ml ), solvent was 
removed. 

It melted residue in ethylacetate -methanol , insoluble matter 
removed N- [3 - (3 -chlorophenoxy ) phenyl ]-N- it acquired 
solvent of removal by filtration , filtrate , [2 -methyl -8- [[1 - 
(carboxymethyl ) piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 261 ) (0.07 g ) as the colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 27 - 2.06 (9 H, m ), 2.32 (3 H, s ), 2.75 - 3.00 (4 H, m ), 
3.15-3.45 (4H,m),3.67(l H,br), 4.38(1 H, br ), 6.30(1 H, 
d, J-7.8Hz ), 6.38 (1 H, s ), 6.47 - 6.50 (1 H, m ), 6.87 (1 H, 
d, J=8.7Hz ), 6.96 -7.01 (2 H, m ), 7.08 - 7.21 (2 H, m ), 7.87 
(1 H,s). 

[0284] 

Working Example 2 62 
(Production of compound 262 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine acetate (0. 1 5 g ), 1 - (chloroacetyl ) 
pyrrolidine (0.04 g ), potassium carbonate (0.19 g ), sodium 
iodide (0.16 g ) was agitated in DMF (5 ml ), room 
temperature , overnight . 
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ML, N-[3-(3-^P P7iy*ypi- JU]-N-[2-> 
^;U-8-[l-[2-*'*V-2-(l-bfP | JS/-;U)Xf i ;U]. 
4-e^'Ji?x;U]-5,6,7,8-xh7tKPtf'JK[2,3-d] 
e«J5i;>-5--f;U]75>«b^* 262)(0.1g)£& 

! H-NMR (300MHz, CDC1 3 ) (5 1.60-1.72 (2H, 
m), 1.81-2.10 (6H, m), 2.26-2.37 (4H, m), 

2.47 (3H, s), 3.07-3.11 (2H, m), 3.17 (2H, 

s), 3.27-3.51 (6H,m), 3.80 (1H, br), 4.46 (1H, 
br), 4.86-4.94 (1H, m), 6.32-6.39 (2H, m),6. 

44 (1H, dd, J = 1.8, 8.1 Hz), 6.89-6.93 (1H, 
m), 7.01-7.07 (2H, m), 7.13-7.27 (2H, m), 

8.04 (1H, s). 

[0285] 

mmm 263 

{it£® 263 <DH&) 

N-[3-(3-^PP7xy+y)7i-^]'N-[Wf;i/- 
8-(4-t 0 ^'Jv-JUy^^)-5 5 6,7,8-^h7tKPt° 
'JK[2,3-d]t°U5v>-5--r;U]75>(0.1g)^V^ 
^b>:t*vK(0.03g). K l Jx^;ix7 7 5>(0.06ml) 
£x$y— Jb(5ml)tt^ 3 BlfflfiSfcLfco 

>)Sffll^T#MilL.N-[3-(3-^PP7x/^rS/p 
x-;U]-N-[2-yT;U-8-[[l-(2-tKP^rV-2-^;i/ 
^Pbf^)tf'< l J2/>-4--fJU]^9 1 JU]-5 > 6,7 f 8-xh 
^tKPt°UK[2,3-d]t 0, J5v>-5->r;U]7^>(^ 
£tt 263)(0.06g)*2SJtfe+-f ^fcLTWfco 



'H-NMR (200MHz, CDC1 3 ) 5 1.15 (6H, s), 
1.32-1.46 (2H, m), 1.57-1.65 (2H, m), 1.70-2. 
00 (2H, m), 2.05-2.35 (3H S m), 2.30 (2H, s), 

2.47 (3H, s),2.89-2.94 (2H, m), 3.29-3.64 (4 
H, m), 3.76 (1H, br), 4.50 (1H, br), 6.34-6.4 
7 (3H, m), 6.88-6.94 (1H, m), 7.00-7.08 (2H, 

m), 7.12-7.28 (2H, m),8.02 (1H, s). 

[0286] 

Hj5fc#J 264 
(it^ty 264 



2003-11-11 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [1 - [2 -oxo -2- (1 
-pyrrolidinyl ) ethyl ] - 4 -bipyridinyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 262 ) (0. 1 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.60 - 1.72 (2 H, m ), 1.81 - 2.10 (6 H, m ), 2.26 - 2.37 (4 H, 
m ), 2.47 (3 H, s ),3.07 - 3.1 1 (2 H, m ), 3.17 (2 H, s ) 3 3.27 - 
3.51 (6 H, m ), 3.80 (1 H, br ), 4.46 (1 H, br ), 4.86 - 4.94(1 H, 
m ), 6.32 - 6.39 (2 H, m ), 6.44 (1 H, dd, J=1.8, 8.1Hz), 6.89 - 
6.93 (1 H, m ), 7.01 - 7.07 (2 H, m ), 7. 13 -7.27 (2 H, m ), 
8.04 (1 H, s ). 

[0285] 

Working Example 2 63 
(Production of compound 263 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), isobutylene oxide 
(0.03 g ), triethylamine (0.06 ml ) wasdone in ethanol (5 ml ), 
3 -day period reflux . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent : ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired [2 -methyl -8- [[1 - (ethyl 
2-hydroxy-2-methylpropanoate methylpropyl ) piperidine -4- 
yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (compound 263 ) (0.06 g ) as pale 
yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.15(6 H,s), 1.32- 1.46 (2 H, m ), 1.57 - 1.65 (2 H, m ), 
1 .70 - 2.00 (2 H, m ),2.05 - 2.35 (3 H, m ), 2.30 (2 H, s ), 2.47 
(3 H, s ), 2.89 - 2.94 (2 H, m ), 3.29 - 3.64 (4 H, m ), 3.76(1 
H, br ), 4.50 (1 H, br ), 6.34 - 6.47 (3 H, m ), 6.88 - 6.94 (1 H, 
m ), 7.00 - 7.08 (2 H, m ), 7.12 -7.28 (2 H, m ), 8.02 (1 H, s ). 

[0286] 

Working Example 2 64 
(Production of compound 264 ) 
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8-(4-t°^»Jv-;U>^;U)-5 J 6,7,8-7 L h7tKPt° 
'JK[2,3-d]tfU5v>-5-^;U]T5>(0.1g) > 2-(^P 

p >*;u)t? u 5?>-N-3i-*-y-^K(o.o3 1 g). mm* 

'J^A(O.lg), a^ft+MJ f i>A(0.03g)£ DMF(5 
ml)4\^;S,3 BWa^Lfco 

;U/h'jX^^7£>)^ffl^rffii{L,N-[3-(3-<7 
PP7i;+y)7i-;i/]-N-[2-yfil/-8-[[l-[(l- 
^vK-2-t 0| Jv^;u)^^^]-4-t 0 ^'Jv-^]> 

T;U]-5 J 6,7,8--rh : 7tKPt 0| JK[2,3-d]t 0| J5v^ 
5-^U]75>(lb£!$] 264)(0.06g)S3MtfeT : E 

'H-NMR (300MHz, CDC1 3 ) 5 1.41-1.50 (2H, 
m), 1.65-1.69 (2H, m), 1.83-2.13 (3H, m), 
2.23 (2H, t, J = 11.0 Hz), 2.47 (3H, s), 2.90 
-2.94 (2H, m), 3.32-3.68 (4H, m), 3.81 (2H, 
s), 3.81 (1H, br), 4.50 (1H, br), 6.34-6.39(2 
H, m), 6.45 (1H, dd, J = 1.8, 8.1 Hz), 6.91 
(1H, dd, J = 2.7, 8.4 Hz),7.00-7.07 (2H, m), 
7.13-7.32 (4H, m), 7.60 (1H, d, J = 6.0 Hz), 
8.03 (1H, s), 8.25 (1H, d, J = 6.3 Hz). 

[0287] 

Hl&^j 265 
(it^m 265 

2-^T;U-8-[2-(l-^>v^-4-t°^'Jv-^)X5 1 
;U]-5,6,7,8-xh7tKPt 0, JK[2,3-d]t°U£v>-5- 
*>(0.6g).3-(3-£PP7x/*v)7-U>(l.l 

g ) % p-K;ux>x;u^>^-7Kfa^(M«M)^h 

;UX>(25ml)|Cj)P^ x 

*«I*B*. S^^-;K15ml)fC^^L. 
(0.21g)£Jn*. IS> 3 l*|llia#Lfco 



-(»ai*ttt«»i^;i//^*-y->)*ffl^r« 

itL,N-[3-(3-^PP7xy+vpx-;U]-N-[2-> 
^^-8-[2-(l-^>5?;U-4-tf-^US/— ;U)X^;U]- 
5,6,7,8-xh7tKPt 0| JK[2 } 3-d]t 0, JSv>-5--r 
;U]75>(ib^!fel 265)(0.64g)£ftfe;t'OU<!:L 
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N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 2 - (chloromethyl ) 
pyridine -N- oxide (0.031 g ), potassium carbonate (0.1 g ), 
sodium iodide (0.03 g ) was agitated in DMF (5 ml ), room 
temperature , 3 -day period . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent rethylacetate /methanol /triethylamine ), N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired [2 -methyl -8- [[1 - 
[ (1 -oxide -2- pyridinyl ) methyl ] - 4 -bipyridinyl ] methyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amine (compound 264 ) (0.06 g ) as pale yellow 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.41-1.50 (2 H, m ), 1.65 - 1.69 (2 H, m ), 1.83 - 2.13 (3 H, 
m ), 2.23 (2 H, t, J=l 1 .0Hz ),2.47 (3 H, s ), 2.90 - 2.94 (2 H, 
m ), 3.32 - 3.68 (4 H, m ), 3.81 (2 H, s ), 3.81 (1 H, br ), 4.50 
(1 H, br ),6.34 - 6.39 (2 H, m ), 6.45 (1 H, dd, J=1.8, 8.1Hz ), 
6.91 (1 H, dd, J=2.7, 8.4Hz ), 7.00 - 7.07 (2 H, m ), 7.13 - 
7.32 (4 H, m ), 7.60(1 H, d, J=6.0Hz ), 8.03 (1 H, s ), 8.25 (1 
H, d, J=6.3Hz). 

[0287] 

Working Example 2 65 

(Production of compound 265 ) 

overnight reflux it did 2 -methyl -8- [2 - (1 -benzyl -4- 
bipyridinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-on (0.6 g ), 3- (3 -chlorophenoxy ) aniline 
(1.1 g ), p-toluenesulfonic acid acid monohydrate (catalyst 
amount ) in addition to toluene (25 ml ), makinguse of 
Dean-Stark trap . 

It removed solvent , melted residue in methanol (15 ml ), 
room temperature , 3 hours itagitated acetic acid (0.5 ml ), 
including cyano tri hydro sodium borate (0.21 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [2 - (1 -benzyl -4- 
bipyridinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ] amine (compound 265 ) (0.64 g ) as 
yellow oyl . 



Page 292 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 

'H-NMR (200MHz, CDC1 3 ) 8 1.26-1.40 (2H, 
m), 1.48-1.60 (2H, m), 1.65-2.13 (7H, m), 

2.44 (3H, s), 2.85-2.90 (2H, m), 3.26-3.48 (2 

H, m), 3.48 (2H,s), 3.66 (2H, t, J = 7.4 Hz), 
3.77 (1H, d, J = 6.6 Hz), 4.47 (1H, br),6.33 

-6.46 (3H, m), 6.88-6.94 (1H, m), 7.00-7.32 

(9H, m), 8.01 (1H, s). 

[0288] 
HJfcfl] 266 
(it£ty 266 fflSig) 

N-[3-(3-^PP7iy+y)7i-;i/]-N-[2^f;i/- 
8-(4-t°^Uv~^>^^)-5,6,7,8-xh7tKPt 0 
'JK[2,3-d]t O| J5v>-5--r;U]7S>(0.1g). MJx 
f- ;U75>(0.15ml)£ THF(5ml)IC^^L, *3fr 

T. :?n^7^;u£PUK(o.02imi)£Jn;u m 

a-c i ^mnuzo 

^U*Y>(0.18ml)£*P*_. SaT?-«HI#L 

^;U75>)£ffl^TffiSgU N-[3-(3-£nn?x/ 
^V)7x-;U].N-[2->^;U-8-[[l-( : E>/U7^ l jy7 
t^^H-lf^'JS/— ;U]^^;UJ-5,6 f 7,8-T-h7t 
KPt 0l JK[2,3-d]t°'JSv>-5--r;U]7S>(^^% 
266)(0.06g)SJtfe^--f;Ui:LT»fco 

'H-NMR (300MHz, CDC1 3 ) 8 1.15-1.35 (2H, 
m), 1.63-1.77 (2H, m), 1.85-2.18 (3H, m), 
2.46 (3H, s), 2.46-2.59 (4H, m), 2.63 (1H, t, 
J = 12.0 Hz), 3.01 (1H, t, J = 11.6 Hz), 3. 
18 (2H, q, J = 14.9 Hz), 3.32-3.63 (4H, m), 
3.68-3.74 (4H, m), 3.81 (1H, br), 4.05-4.11 
(1H, m), 4.51-4.56 (2H, m),6.34-6.39 (2H, 
m), 6.45 (1H, dd, J = 1.8, 8.1 Hz), 6.92 (1 
H, dd, J = 1.8, 8.4 Hz), 7.00-7.02 (1H, m), 
7.06 (1H, d, J = 8.1 Hz), 7.14-7.27 (2H, m), 
8.05 (1H, s). 

[0289] 

267 

(it£ty 267 

N-[3-(3-^PP7x/^rvpx-;U]-N-[2-^;U- 
8-(4-tf'<»Ji?-;U^^;U)-5,6 > 7 > 8.f : h^tKPe 
'JK[2,3-d]t°U5v>-5--r;U]75>(0.2g),7^U 
;UKx^;U(0.065ml)*X$ry— ;i/(5ml)+, 60 d 

eg c, -mumuzo 

>)£ffll^Tffi$!U N-[3-(3-£nP7xV*5/p 



2003-11-11 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.26- 1.40 (2 H,m), 1.48- 1.60 (2 H,m), 1.65-2.13(7 H, 
m ), 2.44 (3 H, s ),2.85 - 2.90 (2 H, m ), 3.26 - 3.48 (2 H, m ), 
3.48 (2 H, s ), 3.66 (2 H, t, J=7.4Hz ), 3.77 (1 H, d, J-6.6Hz ), 
4.47 (1 H, br ),6.33 - 6.46 (3 H, m ), 6.88 - 6.94 (1 H, m ), 
7.00-7.32 (9H,m),8.01 (1 H, s ). 

[0288] 

Working Example 2 66 
(Production of compound 266 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), it melted 
triethylamine (0.1 5 ml ) in the THF (5 ml ), 1 hour it agitated 
with room temperature including under ice cooling , bromo 
acetyl chloride (0.021 ml ). 

Including morpholine (0.18 ml ), overnight it agitated with 
room temperature . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /methanol /triethylamine ),N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired [2 -methyl -8- [[1 - 
(morpholino acetyl ) - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 266 ) (0.06 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.15 - 1.35 (2 H, m), 1.63 - 1.77 (2 H, m), 1.85 - 2.18 (3 H, 
m ), 2.46 (3 H, s ),2.46 - 2.59 (4 H, m ), 2.63 (1 H, t, 
J=12.0Hz ), 3.01 (1 H, t, J=l 1 .6Hz ), 3.1 8 (2 H, q, J=14.9Hz ), 
3.32 - 3.63 (4 H, m ), 3.68 - 3.74(4 H, m ), 3.81 (1 H, br ), 
4.05 - 4.1 1 (1 H, m ), 4.51 - 4.56 (2 H, m ), 6.34 - 6.39 (2 H, 
m ), 6.45 (1 H, dd, J=1.8, 8.1Hz ),6.92 (1 H, dd, J-1.8, 
8.4Hz ), 7.00 - 7.02 (1 H, m ), 7.06 (1 H, d, J=8.1Hz ), 7.14 - 
7.27 (2 H,m), 8.05(1 H, s ). 

[0289] 

Working Example 2 67 
(Production of compound 267 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.2 g ), ethyl acrylate (0.065 
ml ) was heated in the ethanol (5 ml ), 60 deg C, overnight . 

It removed solvent , it refined residue making use of basic 

[shirikagerukaramukuromatogurafii ](elution 

solvent rethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
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h^tKPt 0 UK[23-d]t°'JSv>-5^;U]7^(1b 
£«J 267)(0.19g)£*lfe*^UfcLT»fco 

'H-NMR (200MHz, CDC1 3 ) 51.26 (3H, t, J 
= 7.2 Hz), 1.29-1.43 (2H, m), 1.60-1.65 (2H, 

m), 1.70-2.15 (4H, m), 2.27 (1H, br), 2.44 
(3H, s), 2.50 (2H, t, J = 7.0 Hz), 2.69 (2H, 
t, J = 7.0 Hz), 2.87-2.93 (2H, m), 3.28-3.58 
(4H, m), 3.80-3.83 (1H, m), 4.14 (2H, q, J - 

7.2 Hz), 4.50 (1H, br), 6.35-6.46 (3H, m), 
6.88-6.94 (1H, m), 7.00-7.28 (4H, m), 8.01 
OH, s). 

[0290] 

mmm 268 

(lb£% 268 ©Slifi) 

N-[3-(3-^PP7iy+y)7x-il/]-N-[2-^ib- 

8-[[i-[2-(xh^v^;i/7n-^)x^;u]t°^'Jv> 
-4->f;i/]>^;U]-5 > 6,7,8--Th^tKPtf l JK[2,3-d] 
t°Y5£?>-5-^;U]75>(0.12g)£y$-/— ;U(15m 
l)l3gfrU IN 7K^^^hU^ix7K^^(0.7ml) 
3 Kfal^gSELfco 

IN Jfi»(0.7ml)$Jn^, ?§ji££®£ Lfco 



(0.1lg)**fc. 

0.05g £ CHP-20 *5A(»a»J*:*/7-bh 
-h'j;U)(3j;y^ML,N-[3-(3-^PP7x/^v) 
^x-;u]-N-[2-y^;i/-8-[[i-[2-(*;U/K^v)x^ 
;u]t°^'Jv^-4--r;u]>5 1 ;u]-5,6,7,8-7 1 h^tK 

Pt 0| JK[2,3-d]t 0| J^v>-5->r;U]T^>(1b^ 2 
68)(0.03g)£fcfe7^77X£LTftfco 

'H-NMR (300MHz, CDCI3) fil.49-1.60 (2H, 
m), 1.79-1.83 (2H, m), 1.88-2.13(3H, m), 2.3 
1-2.38 (2H, m), 2.46 (3H, s), 2.52 (2H, t, J 
= 6.2 Hz), 2.85(2H, t, J = 6.2 Hz), 3.22-3.35 
(3H, m), 3.45-3.52 (2H, m), 3.59-3.66 (1H, 
m), 3.87 (1H, br), 4.50 (1H, s), 6.33-6.39 (2 
H, m), 6.45 (1H, dd, J -1.8, 8.4 Hz), 6.89-6. 
93 (1H, m), 7.00-7.08 (2H, rn), 7.14-7.27 (2 
H, m),8.05 (1H, s). 

[0291] 

mmm 269 

(it£ty} 269 (DSJ6) 
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phenyl ] -N- it acquired [2 -methyl -8- [[1 - [2 - (ethoxy 
carbonyl ) ethyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 267 ) (0.19 g ) as colorless oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .26 (3 H, t, J=7.2Hz ), 1 .29 - 1 .43 (2 H, m ), 1 .60 - 1 .65 (2 H, 
m ), 1 .70 - 2.15 (4 H, m ),2.27 (1 H, br ), 2.44 (3 H, s ), 2.50 
(2 H, t, J-7.0Hz ), 2.69 (2 H, t, J=7.0Hz ), 2.87 - 2.93 (2 H, 
m ), 3.28 - 3.58 (4 H, m ),3.80 - 3.83 (1 H, m ), 4.14 (2 H, q, 
J=7.2Hz ), 4.50 (1 H, br ), 6.35 - 6,46 (3 H, m ), 6.88 - 6.94 (1 

H, m ), 7.00- 7.28 (4 H, m ), 8.01 (1 H, s ). 

[0290] 

Working Example 2 68 
(Production of compound 268 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it melted [2 -methyl 
-8- [[1 - [2 - (ethoxy carbonyl ) ethyl ] piperidine -4- yl ] 
methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (0.12 g ) in methanol (15 ml ), 3 
hours reflux it did including 1 Nsodium hydroxide aqueous 
solution production liquid (0.7 ml ). 

Including 1 Nhydrochloric acid (0.7 ml ), solvent was 
removed. 

residue was melted in ethylacetate -methanol , insoluble 
matter solvent of removal by filtration , filtrate was removed, 
colorless amorphous (0.1 1 g ) was acquired. 

It refined inside 0.05 g with CHP -20column (elution solvent : 
water /acetonitrile ), N- [3 - (3 -chlorophenoxy ) phenyl ]-N- 
it acquired [2 -methyl -8- [[1 - [2 - (carboxy ) ethyl ] 
piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ] amine (compound 268 ) (0.03 
g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I . 49 - 1 .60 (2 H, m ), 1 .79 - 1 .83 (2 H, m ), 1 .88 - 2. 1 3 (3 H, 
m ), 2.31 -2.38 (2 H, m ), 2.46 (3 H, s ), 2.52 (2 H, t, 
J=6.2Hz ), 2.85 (2 H, t, J=6.2Hz ), 3.22 - 3.35 (3 H, m ), 3.45 
- 3.52 (2 H, m ),3.59 - 3.66 (1 H, m ), 3.87 (1 H, br ), 4.50 (1 
H, s ), 6.33 - 6.39 (2 H, m ), 6.45 (1 H, dd, J=l .8, 8.4Hz ), 
6.89 - 6.93(1 H, m ), 7.00 - 7.08 (2 H, m ), 7.14 - 7.27 (2 H, 
m), 8.05(1 H,s). 

[0291] 

Working Example 2 69 
(Production of compound 269 ) 

[5 - [3 - (3 -carbamoyl phenoxy ) anilino ] - 2 -methyl -5, 6, 7, 
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JU-5,6J,8--rh J 7tKPtf , JK[2,3-d]tf , J5$/>-8- 
^;U]l^^(0.2g),4-(2-75yx5 1 ^)^;U/+x»J> 
(0.09g), i-tKn+v^>yh'J7y-^-;X?P 
*(0.07g), MJx^;U75>(0.13ml), 
75/tf «Ji?>(ttJU*)* DMF(7ml)lcBfrU 

*S?-f5K(0.13g)tlDA, ISt-»l#Lfeo 

wan**. WD***T?ftJMi, s&TKes&v 

i/)7- , J/]-2-^;U-5,6,7,8- J rh^tKPt 0| JK 
[2,3-d]t 0| J^v>-8->f;U]-N-[2-^E>!U7fx'jyx^ 

;H7-b*5K(1b^*269)(0.11g)*jife7^U7 

'H-NMR (200MHz, CDC1 3 ) 5 1.94-2.36 (2H, 
m) s 2.38-2.48 (6H, m), 2.46 (3H,s), 3.31-3.68 

(8H, m), 3.97-4.00 (1H, m), 4.20 (1H, d, J 
= 15.6 Hz), 4.31 (1H, d, J = 15.6 Hz), 4.55 

(1H, br), 5.89 (1H, br), 6.32-6.47 (4H, m), 
6.74-6.79 (1H, m), 7.11-7.27 (2H, m), 7.35-7. 
54 (3H, m), 8.10 (1H, s). 

[0292] 

mmm no 

(it£ty 270 <DM&) 

[5-[3-(3-7-tr^;U75/7xy^rv)7-U/]-2-^ 
5 t ^-5,6 > 7 > 8-T-h5tKPtfUK[2 f 3-d]tfU5S/>-8 
->fJU]ftijl(0.18g).4-(2-75yx^;U)^U7|%«J> 
(0.1 lg). l-tKP+i/^WKUT 1 /— ;U-*ft 
1*1(0. lg). MJx^U75>(0.17ml). 4-v^JU 
75ytfU^>(*Ut*)* DMF(20ml)lc2gfrU 

i-x^;u-3-(3-v^;u75/^Pt 0 ;u)*;u 
#5?-fsK(o.2g)*iPA, ia-e-«a#Lfc. 

JU/h'JX^^75>)$fflL^T«i(L.2-[5-[3-(3- 
7i25 1 ;U75y^xy+v)7x'jy]-2->5 1 ;U-5 J 6, 
7,8-^h7tKPt 0, JK[2,3-d]t°'J=v>-8-^;U]-N 

-[2-^;u*«j-/x^b]7-b4'SK(ft*» 270)(o.i 

lg)**ffe7^U77XtLT»fc 0 

'H-NMR (300MHz, CDCI3) 51.96-2.18 (2H, 
m), 2.13 (3H, s), 2.37-2.46 (6H,m), 2.46 (3H, 
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8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] acetic acid 
(0.2 g ), 4 - (2 -aminoethyl ) morpholine (0.09 g ), 1 
-hydroxybenzotriazole azole monohydrate (0.07 g ), 
triethylamine (0.13 ml ), 4-dimethylamino pyridine it melted 
(catalyst amount ) in DMF (7 ml ), overnight it agitated with 
room temperature including hydrochloric acid 1- ethyl -3- (3 
-dimethylaminopropyl jpl 1 ) carbodiimide (0.13 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , 2 - [5 - [3 - (3 -carbamoyl phenoxy ) 
anilino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] -N- it acquired [2 -morpholino ethyl ] 
acetamide (compound 269 ) (0. 1 1 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.94 - 2.36 (2 H, m ), 2.38 - 2.48 (6 H, m ), 2.46 (3 H, s ), 
3.31-3.68 (8 H,m),3.97- 4.00(1 H,m), 4.20(1 H, d, 
J=15.6Hz),4.31 (1 H, d, J=15.6Hz), 4.55 (1 H,br), 5.89(1 

H, br ), 6.32 - 6.47 (4 H, m ),6.74 - 6.79 (1 H, m ), 7. 1 1 - 7.27 
(2 H, m ), 7.35 - 7.54 (3 H, m ), 8.10 (1 H, s ). 

[0292] 

Working Example 2 70 
(Production of compound 270 ) 

[5 - [3 - (3 -acetylamino phenoxy ) anilino ] - 2 -methyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] acetic 
acid (0.18 g ), 4 - (2 -aminoethyl ) morpholine (0.1 1 g ), 1 
-hydroxybenzotriazole azole monohydrate (0.1 g ), 
triethylamine (0.17 ml ), 4-dimethylamino pyridine it melted 
(catalyst amount ) in DMF (20 ml ), overnight it agitated with 
room temperature including hydrochloric acid 1- ethyl -3- (3 
-dimethylaminopropyl jpl 1 ) carbodiimide (0.2 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent rethylacetate /methanol /triethylamine ), 2 - [5 - [3 - (3 
-acetylamino phenoxy ) anilino ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] -N- it 
acquired [2 -morpholino ethyl ] acetamide (compound 270 ) 
(0.11 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCI<sub>3</sub> );de 

I . 96 - 2. 1 8 (2 H, m ), 2. 1 3 (3 H, s ), 2.37 - 2.46 (6 H, m ), 
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s), 3.32-3.38 (2H, m), 3.38-3.63 (6H, m), 3. 
94 (1H, br),4.22 (1H, d, J = 15.9 Hz), 4.30 
(1H, d, J = 15.9 Hz), 4.53 (1H, br), 6.33 (1 
H, s), 6.37-6.42 (2H, m), 6.76-6.78 (2H, m), 
7.10-7.15 (2H, m), 7.21-7.33 (2H, m), 8.05 
(1H, br), 8.08 (1H, s). 

[0293] 

3US0J271 

(ib**27ia>«a) 

N-[3-(3-^PP7i/+i/pxZ ;u]-n-[2->t;u- 
8-(4-tf'< l J$/-;i/>«^;U)-5 > 6,7,8--Th7t:KPtf 
UK[2 s 3-d]tf'J5^>-5--f;U]75>(0.28g).7^ 
UP-h'J;K0.06ml)^X^y— ;U(25ml)*> 80 d 
eg C, —tftj«J!ftLfco 

>)*ffll^T«fSL.N-[3-(3-^PP7iy*i/p 
i-JI/]-N-[2-^f^-8-[[l-(2-v7/Xfjl,)t^ 

•Jv>-4--r;u]>5 1 ;u]-5,6,7,8-i L h^tKPt 0| JK 
[2,3-d]t 0, J^v>-5--r;U]y5>(^b^% 271)(0.22 

'H-NMR (200MHz, CDC1 3 ) S 1.30-1.45 (2H, 
m), 1.62-1.69 (2H, m), 1.69-2.1 1(5H, m), 2.4 
5 (3H, s), 2.50 (2H, t, J = 6.8 Hz), 2.70 (2 
H, t, J = 6.8 Hz), 2.87-2.93 (2H, m), 3.29-3. 
65 (4H, m), 3.79 (1H, br), 4.49 (1H, br),6.34 
-6.47 (3H, m), 6.88-6.94 (1H, m), 7.00-7.28 
(4H, m), 8.03 (1H, s). 

[0294] 

mi&m 272 

(ik^fe) 272 (DStifi) 

[2->^;U-5-[2-(37x-jU^^)y-ijy]^5,6,7,8-T- 
h^tKPt°»JK[2,3-d]e'JSv>-8--r^]p®(0.2 
5g) s 4-(2-T^yxTJU) : E;U^ l J>(0.15g), 1-fcK 
□ 4F->'<>!/h , J7 % y— ;U-*ft»(0.13g), MJ 
xT;U7=>(0.24ml) v 4-v^^;U75> r t o, Jv> 
(ftfc&*)£ DMF(5ml)C:;8frU %|ft l-X^^l/- 

3-(3-v>^;u75y^Pt°;u)*^txi;^sK(o.28 

tZo 

»tt£B*U 2-[Wf^-5-[2-(7i-;i/ft) 

7x'jy].5,6,7,8- J fh^tKPt°'JK[2,3-d]t 0, JSv 
>-8--T;U]-N-[2-^;U7ts»jyx5 1 >fU]7-b^SK({b 
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2.46 (3 H, s ), 3.32 -3.38 (2 H, m ), 3.38 - 3.63 (6 H, m ), 3.94 
(1 H,br),4.22 (1 H, d, J=15.9Hz ), 4.30 (1 H, d,J=15.9Hz), 
4.53 (1 H, br ), 6.33 (1 H, s ),6.37 - 6.42 (2 H, m ), 6.76 - 6.78 
(2 H, m ), 7.10 - 7.15 (2 H, m ), 7.21 - 7.33 (2 H, m ), 8,05(1 

H, br), 8.08(1 H,s). 1 

[0293] 

Working Example 2 71 
(Production of compound 271 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.28 g ), acrylonitrile (0.06 
ml ) was heated in the ethanol (25 ml ), 80 deg C, overnight . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired [2 -methyl -8- [[1 - (2 -cyanoethyl ) 
piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ] amine (compound 271 ) (0.22 
g ) as colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I. 30- 1.45 (2 H,m), 1.62- 1.69 (2 H,m), 1.69-2.11 (5 H, 
m ), 2.45 (3 H, s ),2.50 (2 H, t, J=6.8Hz ), 2.70 (2 H, t, 
J=6.8Hz ), 2.87 - 2.93 (2 H, m ), 3.29 - 3.65 (4 H, m ), 3.79 (1 
H, br ), 4.49 (1 H 5 br ),6.34 - 6.47 (3 H, m ), 6.88 - 6.94 (1 H, 
m ), 7.00 - 7.28 (4 H, m ), 8.03 (1 H, s ). 

[0294] 

Working Example 2 72 

(Production of compound 272 ) 

[2 -methyl -5- [2 - (phenylthio ) anilino ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] acetic acid 
(0.25 g ), 4 - (2 -aminoethyl ) morpholine (0.15 g ), 1 
-hydroxybenzotriazole azole monohydrate (0. 1 3 g ), 
triethylamine (0.24 ml ), 4-dimethylamino pyridine it melted 
(catalyst amount ) in DMF (5 ml ), overnight it agitated with 
room temperature including hydrochloric acid 1- ethyl -3- (3 
-dimethylaminopropyl jpl 1 ) carbodiimide (0.28 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , 2 - [2 -methyl -5- [2 - (phenylthio ) 
anilino ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] -N- it acquired [2 -morpholino ethyl ] 
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272)(0.2g)* Jtfe^JUfcLTttfco 

'H-NMR (300MHz, CDC1 3 ) 5 1.94-2.05 (2H, 
m), 2.34-2.36 (4H, m), 2.42 (2H,t, J = 6.0 H 
z), 2.47 (3H, s), 3.12-3.21 (1H, m), 3.30-3.37 
(3H, m), 3.51-3.54 (4H, m), 3.92 (1H, d, J 
= 15.6 Hz), 4.35 (1H, d, J = 15.6 Hz), 4.58- 
4.64 (1H, m), 4.95 (1H, d, J = 7.2 Hz), 6.75 
-6.84 (3H, m), 6.99-7.03(2H, m), 7.10-7.22 (3 
H, m), 7.36 (1H, t, J = 7.8 Hz), 7.55 (1H, d 
d, J =1.8, 7.8 Hz), 7.94 (1H, s). 

[0295] 

mmm m 

(it$m 273 CDiJit) 

N-[3-(3-^nP7x/^rv)7x-;U]-N-[2->^;U- 

-5,6,7,8-xh^tKPt°'JK[2,3-d]t°USv>-5-^ 
^]75>(0.2g).h , J^;UX^-;U7S/K(0.3g) 
*HUX>(25ml)*lCjP*-lfta3SLfco 

Mi: CHP-20 *5A(»a»Ji:7K^-bh-hU 
;U)|Cj:y)f|gLsN-[3-(3-^PP7xy+vpx 
-;U]-N-[2->^;U-8-[[l-[2-(^h^y-;U-5-^ 

;u)x^;u]t 0 ^'Jv>-4--r^]^;u]-5,6,7,8-x 
h7tKneUK[2,3-d]tf'J55?>-5-^;U]75>(ft 
273X0.16g)*»»fe*-OUfcLT*fc. 

'H-NMR (200MHz, CDC1 3 ) 5 1.45-2.15 (7H, 
m), 2.35 (3H, s), 2.61 (2H, br),3.05-3.55 (8H, 

m), 3.67 (1H, br), 4.45 (1H, br), 4.60-4.95 
(3H, m), 6.29 (1H, d, J = 8.2 Hz), 6.37 (1H, 

s), 6.47 (1H, d, J = 8.2 Hz), 6.86 (lH,d, J 
= 8.4 Hz), 6.95-7.27 (4H, m), 7.95 (1H, s). 

[0296] 

274 

(it£ty 274 0£j[£) 

N-[3-(3-^PP7xy+y)7i-/l/]-N-[2->f;b- 
8-(4-t°^Uv-;U>^yU)-5,6,7,8-xH7tKPt 0 
M K[2,3-d]t° U £ v>-5--T;U]75>(0. 1 5g) % 4-^ 
P^IH|l^JK0.06ml).«||*'J^A(0.09g), 
a^fc^MJ^A(0.05g)£x$y— ;U(20ml)4u 
— Iftil/jrtLfco 

^U75>)£ffl^-CffiSU N-[3-(3-^PP7x/ 
+y)7x~;b]-N-[2-yfyi/-8-[[l-[3-(lh+y* 

jU7Kx;u)^Pt 0 ;ix]e^Uv>-4--<;u]^;u]-5, 
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acetamide (compound 272 ) (0.2 g ) as yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .94 - 2.05 (2 H, m ), 2.34 - 2.36 (4 H, m ), 2.42 (2 H, t, 
J=6.0Hz ), 2.47 (3 H, s ), 3.12 -3.21 (1 H, m ), 3.30 - 3.37 (3 
H, m ), 3.51 - 3.54 (4 H, m ), 3.92 (1 H, d, J=15.6Hz ), 4.35 (1 

H, d, J=l 5.6Hz ), 4.58 - 4.64(1 H, m ), 4.95 (1 H, d, 
J=7.2Hz ), 6.75 - 6.84 (3 H, m ), 6.99 - 7.03 (2 H, m ), 7.10 - 
7.22 (3 H, m ), 7.36 (1 H, t, J=7.8Hz ),7.55 (1 H, dd, J=1.8, 
7.8Hz ), 7.94(1 H,s). 

[0295] 

Working Example 2 73 
(Production of compound 273 ) 

overnight reflux it did N- [3 - (3 -chlorophenoxy ) phenyl ] 
-N- [2 -methyl -8- [[1 - (2 -cyanoethyl ) piperidine -4- yl ] 
methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (0.2 g ), in addition the trimethyl 
stannyl azido (0.3 g ) to in toluene (25 ml ). 

solvent was removed, solvent was removed for second 
timeincluding water and methanol . 

It refined residue with CHP -20column (elution solvent : 
water /acetonitrile ), N- [3 - (3 -chlorophenoxy ) phenyl ] -N- 
itacquired [2 -methyl -8- [[1 - [2 - (tetrazole -5-yl ) ethyl ] 
piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ] amine (compound 273 ) (0.16 
g ) as light brown oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I . 45 - 2.15 (7 H, m ), 2.35 (3 H, s ), 2.61 (2 H, br ), 3.05 - 
3.55 (8 H, m ), 3.67(1 H, br ), 4.45 (1 H, br ), 4.60 - 4.95 (3 H, 
m ), 6.29 (1 H, d, J=8.2Hz ), 6.37 (1 H, s ), 6.47 (1 H, d, 
J=8.2Hz ), 6.86 (1 H, d, J=8.4Hz ), 6.95- 7.27 (4 H, m ), 7.95 
(lH,s). 

[0296] 

Working Example 2 74 
(Production of compound 274 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.15 g ), ethyl 
4-bromobutanoate (0.06 ml ), potassium carbonate (0.09 g ), 
the sodium iodide (0.05 g ) was done in ethanol (20 ml ), 
overnight reflux . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :methanol /ethylacetate /triethylamine ),N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired [2 -methyl -8- [[1 - 
[3 - (ethoxy carbonyl ) propyl ] piperidine -4- yl ] methyl ] - 
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6 J 7 ? 8-xh^tKPt° l JK[2,3-d]t 0| JSv>-5--r^] 
7£>(1b£fe 274)(0.08g)*fcfe3j->OU£L/Ctt 

tZo 

'H-NMR (300MHz, CDC1 3 ) 51.26 (3H, t, J 
= 7.2 Hz), 1.34-1.41 (2H S m), 1.60-1.64 (2H, 

m), 1.75-1.95 (6H, m), 2.02-2.11 (1H, m), 
2.30-2.37 (4H, m), 2.45 (3H, s), 2.92 (2H, d, 

J - 11.4 Hz), 3.28-3.35 (1H, m), 3.43-3.62 
(3H, m), 3.79 (1H, d, J = 6.0 Hz), 4.13 (2H, 

q, J = 7.2 Hz), 4.49 (1H, br), 6.33-6.39 (2 
H, m), 6.45 (1H, dd, J = 1.8, 8.1 Hz), 6.91 
(1H, dd, J =1.8, 8.4 Hz), 7.00-7.07 (2H, m), 
7.13-7.27 (2H, m), 8.02 (1H, s). 

[0297] 

275 

(it£M 275 (D9H&) 

N-[3-(3^PP7i/+y)7i-Jl/]-N-[2-^il/- 
8-[[l-[3-(^h^r5/*^7K-JU)^Ptf^]bf'<«JS? 
>^->f^]^;U]-5 > 6,7,8-f"h7tKPtf , JK[2 9 3- 
d]t° , JSv>-5-fJU]7^>(0.07g)^>^> r -;K25 
ml)lC»frU IN *»<b^hU^A*»a(0.6m 

IN tt»(0.6ml)SJBA. »«*H*Lfco 



aS^T^/^-^h XAD-2 
7K/7-t?h~h'J;U)IC c fctj5f|SL,N-[3-(3-^PP 

;u]-n-[2->^;u-8-[[i-[3-(*;u 
7t?+v)^pt°;u]t°^ , Jv>-4--f;u]y^;i,]-5,6 ) 

7 ) 8-xh^tKPt O| JK[2,3-d]t 0, J5v>-5-^;U]7 
£>(1b£-^ 275)(0.07g)$-^feT z E;U^zXi:L 

'H-NMR (300MHz, CDCI3) 51.55-1.70 (2H, 
m), 1.80-2.12 (9H, m), 2.45-2.50(2H, m), 2.4 
6 (3H, s), 2.55-2.57 (2H, m), 2.76-2.79 (2H, 
m), 3.25-3.63(4H, m), 3.95 (1H, br), 4.50 (1 

H, br), 6.34-6.39 (2H, m), 6.43 (1H, dd,J = 

I. 5, 8.4 Hz), 6.89-6.93 (1H, m), 7.00-7.07 (2 
H, m), 7.13-7.27 (2H, m), 8.06 (1H, s). 

[0298] 

mmm 216 

(it£ty) 276 (DSIS) 

8 -(N-t-^>^v*>/U7n->Ut 0 ^ , Jv>-4--r;U>T 
;U)-2->T;U-5,6,7,8-xh^tKPt°UK[2,3-d]t 0l J 
5v>-5-^->(0.4g).2-(7x-;U^^)T-'J>(L 

l g ) % P -h;ux>x;u7|oil-*«tt(«iJI*)* 

h^X>(30ml)[CjP^. N f>f->X^-^gI$ 
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5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amine (compound 274 ) (0.08 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.26 (3 H, t, J=7.2Hz ), 1.34-1.41 (2 H, m ), 1.60- 1.64 (2 H, 
m), 1.75- 1.95 (6 H, m ),2.02 - 2.1 1 (1 H, m ), 2.30 - 2.37 (4 
H, m ), 2.45 (3 H, s ), 2.92 (2 H, d, J=l 1 .4Hz ), 3.28 - 3.35 (1 
H, m ), 3.43- 3.62 (3 H, m ), 3.79 (1 H, d, J=6.0Hz ), 4.13 (2 
H, q, J=7.2Hz ), 4.49 (1 H, br ), 6.33 - 6.39 (2 H, m ), 6.45 (1 

H, dd, J=1.8, 8.1Hz ), 6.91(1 H, dd, J=1.8, 8.4Hz), 7.00 - 
7.07 (2 H, m ), 7.13 - 7.27 (2 H, m ), 8.02 (1 H, s ). 

[0297] 

Working Example 2 75 
(Production of compound 275 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it melted [2 -methyl 
-8- [[1 - [3 - (ethoxy carbonyl ) propyl ] piperidine -4- yl ] 
methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (0.07 g ) in methanol (25 ml ), the 
overnight reflux it did including 1 Nsodium hydroxide 
aqueous solution production liquid (0.6 ml ). 

Including 1 Nhydrochloric acid (0.6 ml ), solvent was 
removed. 

It refined residue with Amberlite XAD-2 column (elution 
solvent : water /acetonitrile ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- itacquired [2 -methyl -8- [[1 - [3 - (carboxy ) 
propyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine (compound 
275 ) (0.07 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 55 - 1 .70 (2 H, m ), 1 .80 - 2. 1 2 (9 H, m ), 2.45 - 2.50 (2 H, 
m ), 2.46 (3 H, s ),2.55 - 2.57 (2 H, m ), 2.76 - 2.79 (2 H, m ), 
3.25 - 3.63 (4 H, m ), 3.95 (1 H, br ), 4.50 (1 H, br ), 6.34- 
6.39 (2 H, m ), 6.43 (1 H, dd, J=l .5, 8.4Hz ), 6.89 - 6.93 (1 H, 
m ), 7.00 - 7.07 (2 H, m ), 7.13 - 7.27 (2 H, m ),8.06 (1 H, s ). 

[0298] 

Working Example 2 76 
(Production of compound 276 ) 

8-3 -day period reflux it did (N- t-butoxycarbonyl jpl 1 
piperidine -4- yl methyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-on (0.4 g ), 2 - 
(phenylthio ) aniline (1.1 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (30 
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SSIS^y— ;U(25ml)lc5S^L,K»(0.3ml), 
vTyh'JtKP^^^S'J^A(0.21g)^j)D^, 
mS.3f$r 0 im#Lfc o 



BHx^;U(50ml)IC»AxL.4N i£i£/PI£x^ 
;U(5ml). ;U(5ml)$JP*. 80 deg C. 1 



5§^e^L.N-[2-^;U-8-(4-t°^Ui?-;U> 

^» 276)(0.28g)£ fctfcJ-'OWrLTWfco 

'H-NMR (300MHz, CDC1 3 ) 5 1.14-1.28 (2H, 
m), 1.51-1.55 (2H, m), 1.80-2.00 (3H, m), 
2.43 (3H, s), 2.48-2.59 (2H, m), 3.04-3.18 (4 
H, m), 3.35-3.53(2H, m), 4.51-4.57 (1H, m), 
4.95 (1H, d, J = 7.2 Hz), 6.76 (1H, t, J =7. 
5 Hz), 6.83 (1H, d, J = 8.1 Hz), 6.97-7.00 
(2H, m), 7.07-7.21 (3H, m),7.35 (1H, t, J = 
8.0 Hz), 7.53 (1H, dd, J = 1.8, 7.5 Hz), 7.84 
OH, s). 

[0299] 

mmm in 
(its® 211 omm) 

h7tKPt°UK[2 s 3-d]e'J5v>-5--f;U]-N-[2-p 

i-;u^*-pi-;u]7S>(o.22g),7^ , J;Hlx 

^ 1 ;U(0.11ml)^x$y-;U(20ml)4 ] >-Bfta^L 
tzo 

>)SfflL^TlM!L.N-[8-[[l-[2-(xh+5/*;U7t? 

-;u)x^;u]t 0 ^Uv>-4-r;u]^;u]-2-^^;u 

-5,6,7,8-xh^tKPt 0| JK[2,3-d]t°'J5v>-5-^ 
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ml ), making use of Dean-Stark trap ,removed solvent . 

It melted residue in methanol (25 ml ), room temperature , 3 
hours it agitated acetic acid (0.3 ml ), including cyano tri 
hydro sodium borate (0.21 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ), pale yellow oyl was acquired. 

It melted in ethylacetate (50 ml ), 80 deg C, 1 hour it heated 4 
Nhydrochloric acid /ethylacetate (5 ml ), including methanol 
(5 ml ). 

It removed after neutralizing, it extracted solvent , with 
ethylacetate making use of sodium bicarbonate water 
solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [2 -methyl -8- (4 -bipyridinyl methyl ) 
- 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] -N- it acquired [2 - (phenylthio ) phenyl ] amine 
(compound 276 )(0.28 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.14 - 1.28 (2 H, m), 1.51 - 1.55 (2 H, m ), 1.80 - 2.00 (3 H, 
m ), 2.43 (3 H, s ),2.48 - 2.59 (2 H, m ), 3.04 - 3.18 (4 H, m ), 
3.35 - 3.53 (2 H, m ), 4.51 - 4.57 (1 H, m ), 4.95(1 H, d, 
J=7.2Hz ), 6.76 (1 H, t, J=7.5Hz ), 6.83 (1 H, d, J=8.1Hz ), 
6.97 - 7.00 (2 H, m ), 7.07 - 7.21 (3 H, m ), 7.35 (1 H, t, 
J=8.0Hz ), 7.53(1 H, dd, JM1.8, 7.5Hz ), 7.84 (1 H, s ). 

[0299] 

Working Example 2 77 
(Production of compound 277 ) 

N- [2 -methyl -8- (4 -bipyridinyl methyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] -N- [2 - 
(phenylthio ) phenyl ] amine (0.22 g ), ethyl acrylate (0.1 1 
ml ) was done in the ethanol (20 ml ), overnight reflux . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent :ethylacetate /hexane ), N- [8 - [[1 - [2 - (ethoxy 
carbonyl ) ethyl ] piperidine -4- yl ] methyl ] - 2 -methyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] -N- it 
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;U]-N-[2-(7x-yU5 1 7h)^x-;U]7^>(1b^!fel 
277)(0.26g)£&ft*>OU<tLT#fco 

! H-NMR (200MHz, CDC1 3 ) 5 1.15-1.37 (2H, 
m), 1.26 (3H 5 t, J - 7.1 Hz), 1.50-1.58 (2H, 
m), 1.60-1.75 (2H, m), 1.85-2.05 (3H, m), 
2.42 (3H, s), 2.45-2.53 (2H, m), 2.64-2.71 (2 
H, m), 2.82-2.88 (2H, m), 3.10-3.15 (2H, m), 
3.33-3.55 (2H, m), 4.09-4.20 (2H, m), 4.45-4. 
60 (1H, m), 4.94 (2H, d, J= 7.8 Hz), 6.71-6. 
84 (2H, m), 6.96-7.01 (2H, m), 7.06-7.22 (3 
H, m), 7.35 (1H, dt, J = 1.8, 7.7 Hz), 7.52 
(1H, dd, J = 1.6, 7.8 Hz), 7.84 (1H, s). 

[0300] 

mmm 278 

(it£® 278 

N-[8-[[l-[2-(xh4 L v*;i/7tt-JU)x^;U]t°^ , J 
V>-4--f;L/]^^;U]-2->^^-5,6,7,8--rh^tKP 
t o, jK[2,3-d]t 0 USv>-5--r;U]-N-[2-pxr: i /ixT 
^-)7x^^U]75>(0.2g)*>5ry— ;U(30ml)lCJS 
frLslN 7K»<b^-h , J^A*»a(1.8ml)SJlP 
x.v 3 ^fSM/^tLtzo 

IN *»(1.8ml)S*Pi, **SSffl*Lfco 



XAD-2 *?A(*Hi»IIIE:*/7-feh-HJ 
^)i:* l JIWL, N-[8-[[l-[2-(*Jl/#^)xf 

J /lx]t°^ l Jv>-4-^^]^;i/]-2->^;i.-5,6,7,8- 
^h^tKPt 0| JK[2,3-d]t o, J^V>-5->r;U]-N-[2- 
Px->U^)7x->lU]7^>(1k^^ 278)(0. 14 

'H-NMR (300MHz, CDC1 3 ) 51.49-1.60 (2H, 
m), 1.72-2.02 (5H, m), 2.41 (2H,br), 2.45 (3 
H, s), 2.62 (2H, br), 2.96 (2H, br), 3.11-3.23 
(4H, m), 3.39-3.48 (2H, m), 4.56 (1H, s), 4. 
92 (1H, br), 6.74-6.84 (2H, m), 6.97-7.00 (2 

H, m), 7.09-7.21 (3H, m), 7.36 (1H, dt, J = 

I. 8, 7.7 Hz), 7.52 (lH,dd, J = 1.5, 7.5 Hz), 
7.87 (1H, s). 

[0301] 

mmm 219 

(it£® 279 (D»JS) 

N-[3-(3-^PP7iy+v)7i-^]-N-[2^f;i/- 
8-(4-lf'<»JS?-;uyy;U)-5,6 > 7,8-xh7tKPtf 
'JK[2,3-d]t°U^V>-5--r;U]TS>(0.15g),4-(e 

-jUx;U/-^-;u)^E;u7^u>(0.i7g)^x^/— ;u 

(20ml)4 3 v-Bftjl^Lfc o 
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acquired [2 - (phenylthio ) phenyl ] amine (compound 277 ) 
(0.26 g ) as colorless oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.15-1.37 (2 H,m), 1.26 (3 H, t, J=7.1Hz ), 1.50- 1.58 (2 H, 
m ), 1 .60 - 1 .75 (2 H, m ), 1 .85 - 2.05 (3 H, m ), 2.42 (3 H, s ), 
2.45 - 2.53 (2 H, m ), 2.64 - 2.7 1 (2 H, m ), 2.82 - 2.88(2 H, 
m ), 3.10 - 3.15 (2 H, m ), 3.33 - 3.55 (2 H, m ), 4.09 - 4.20 (2 

H, m ), 4.45 - 4.60 (1 H, m ),4.94 (2 H, d, J=7.8Hz ), 6.71 - 
6.84 (2 H, m ), 6.96 - 7.01 (2 H, m ), 7.06 - 7.22 (3 H, m ), 

7.35 (1 H, dt, J=1.8, 7.7Hz ), 7.52 (1 H, dd, J=1.6, 7.8Hz ), 
7.84(1 H,s). 

[0300] 

Working Example 2 78 
(Production of compound 278 ) 

N- [8 - [[1 - [2 - (ethoxy carbonyl ) ethyl ] piperidine -4- yl ] 
methyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] -N- it melted [2 - (phenylthio ) phenyl ] 
amine (0.2 g ) in methanol (30 ml ), 3 hours reflux it did 
including 1 Nsodium hydroxide aqueous solution production 
liquid (1.8 ml). 

Including 1 Nhydrochloric acid (1.8 ml ), solvent was 
removed. 

It refined residue with XAD-2column (elution solvent : water 
/acetonitrile ), N- [8 - [[1 - [2 - (carboxy ) ethyl ] piperidine 
-4- yl ] methyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ] -N- itacquired [2 - (phenylthio ) 
phenyl ] amine (compound 278 ) (0.14 g ) as colorless 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I . 49 - 1 .60 (2 H, m ), 1 .72 - 2.02 (5 H, m ), 2.41 (2 H, br ), 
2.45 (3 H, s ), 2.62(2 H, br ), 2.96 (2 H, br ), 3.1 1 - 3.23 (4 H, 
m ), 3.39 - 3.48 (2 H, m ), 4.56 (1 H, s ), 4.92 (1 H, br ), 6.74 
-6.84 (2 H, m ), 6.97 - 7.00 (2 H, m ), 7.09 - 7.21 (3 H, m ), 

7.36 (1 H, dt, J=l .8, 7.7Hz ), 7.52 (1 H, dd, J=l .5, 7.5Hz ), 
7.87(1 H,s). 

[0301] 

Working Example 2 79 
(Production of compound 279 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 5 g ), 4 - (vinyl sulfonyl ) 
morpholine (0.17 g ) was done in ethanol (20 ml ), overnight 
reflux . 

It removed solvent , it extracted with ethylacetate including 
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fflL^r««L,N.[3.(3-^PP7i/*S/)7x=. 
;U]-N-[2-^5 1 ^-8-[[l-[2-(^^^ , Jyx;U/tN- 
;U)x^;u]t°^ , Jv>-4-f;U]^yU]-5 5 6,7 J 8-^ 
h^tKPt 0 UK[2,3-d]t 0 'J^v>-5^;U]7S>(^b 
£^ 279)(0.14g)£&fe*^<hLT*#fc o 

'H-NMR (300MHz, CDC1 3 ) 5 1.28-1.42 (2H, 
m), 1.64-1.68 (2H, m), 1.78-1.95(2H, m), 2.0 
0-2.12 (3H, m), 2.44 (3H, s), 2.80-2.91 (4H, 
m), 3.09-3. 14(2H, m), 3.26-3.36 (5H, m), 3.4 
3-3.64 (3H, m), 3.74-3.77 (4H, m), 3.90 (1H, 

br), 4.48-4.50 (1H, m), 6.34-6.39 (2H, m), 
6.45 (1H, dd, J = 1.5, 8.1 Hz), 6.89-6.93 (1 
H, m), 7.00-7.06 (2H, m), 7.13-7.28 (2H, m), 

8.02 (1H, s). 

[0302] 

280 

(it£fy) 280 (OSlit) 

N-[3-(3-^PP7iy+v)7i-il/]-N-[2-yf;i/- 

s^-t^Uv-yu^^w^s-^fh^tKPbf 

UK[2,3-d]t O| J5v>-5-^;L/]T5>(0.1g),N-v^ 

p^Pt o ;i/x^b>x;U/1x>75K(0.033g)$x^ 

y-M5m\)^ s 3 KllliaStLfr. 

TS|}L,2-[4-[[5-[[3-(3^PP7iy+^)7i- 
;U]75y]-2-^^;U-5,6,7,8-xh7tKPlf , JK[2,3 
-d]lf 'J£v>-8--f>U]>?yU]t 0 ^Ui/>-l--<;U]- 
N-S/^p^Ptf;ux^>x;^>75K(<b** 2 
80)(0J2g)£ftfe*^U£LTftfc o 

'H-NMR (300MHz, CDCl 3 ) (5 0.72-0.73 (4H, 
m), 1.26-1.38 (2H, m), l.67-l.7l(2H, m), 1.7 
9-1.96 (2H, m), 2.03-2.13 (3H, m), 2.46 (3H, 
s), 2.46-2.53(1 H, m), 2.85 (2H, t, J = 6.5 H 
z), 2.95 (2H, d, J = 11.1 Hz), 3.21 (2H,t, J 
= 6.5 Hz), 3.29-3.65 (4H, m), 3.78 (1H, br), 
4.50 (1H, br), 5.65 (1H, br), 6.33-6.40 (2H, 
m), 6.45 (1H, dd, J - 1.5, 7.8 Hz), 6.92 (1 
H, dd,J = 2.4, 8.1 Hz), 7.00-7.07 (2H, m), 7. 
14-7.27 (2H, m), 8.04 (1H, s). 

[0303] 

Xltfl281 
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water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafli ] (elution 
solvent :methanol /ethylacetate /triethylamine ), N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- itacquired [2 -methyl -8- [[1 - 
[2 - (morpholino sulfonyl ) ethyl ] piperidine -4- yl ] methyl ] 
- 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amine (compound 279 ) (0.14 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.28 - 1.42 (2 H, m ), 1.64 - 1.68 (2 H, m ), 1.78 - 1.95 (2 H, 
m ), 2.00 -2.12 (3 H, m ), 2.44 (3 H, s ), 2.80 - 2.91 (4 H, m ), 
3.09 - 3.14 (2 H, m ), 3.26 - 3.36 (5 H, m ), 3.43- 3.64 (3 H, 
m ), 3.74 - 3.77 (4 H, m ), 3.90 (1 H, br ), 4.48 - 4.50 (1 H, 
m ), 6.34 - 6.39 (2 H, m ),6.45 (1 H, dd, J=1.5, 8.1Hz ), 6.89 - 
6.93 (1 H, m ), 7.00 - 7.06 (2 H, m ), 7.13 - 7.28 (2 H, m ), 
8.02(1 H,s). 

[0302] 

Working Example 2 80 
(Production of compound 280 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), N- cyclopropyl 
ethylene sulfonamide (0.033 g ) was done in the ethanol (5 
ml ), 3 hours reflux . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate ), 2 - [4 - [[5 - [[3 - (3 -chlorophenoxy ) 
phenyl ] amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -8-yl ] methyl ] piperidine -1- yl ] -N- 
cyclopropyl ethane sulfonamide it acquired (compound 280 ) 
(0.12 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
0.72-0.73 (4 H,m), 1.26- 1.38(2 H,m), 1.67-1.71 (2 H, 
m ), 1.79 -1.96 (2 H, m ), 2.03 - 2.13 (3 H, m ), 2.46 (3 H, s ), 
2.46 - 2.53 (1 H, m ), 2.85 (2 H, t, J=6.5Hz ), 2.95 (2 H, d, 
J=l 1.1 Hz ),3.21 (2 H, t, J=6.5Hz ), 3.29 - 3.65 (4 H, m ), 3.78 
(1 H, br ), 4.50 (1 H, br ), 5.65 (1 H, br ), 6.33 - 6.40 (2 H, 
m ),6.45 (1 H, dd, J=1.5, 7.8Hz ), 6.92 (1 H, dd, J=2.4, 
8.1Hz ), 7.00 - 7.07 (2 H, m ), 7.14 - 7.27 (2 H, m ), 8.04 (1 
H,s). 

[0303] 

Working Example 2 8 1 
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(it$m 281 0)M&) 

3-(5-^^rV-5,6,7,8- J fh^tKPt 0, JK[2,3-d]t°U 
^(0.36ml)^h^X>(50ml)4 3 .7 B#P B 1)t35tL 

m%£%3kL.®mz 3-(3-^PP7iy*y)7 

-'j>(i.3 g ), p-h;ux>x^/tx>®-7K?ati(M 

JSflESB*. »/Tl*>^y-^(50ml)lC*ANL. 
BH(0.2ml). v7/hUtKP*^l^hHJ^A 
(0.28g)£AO;L, ^;g, 7 ftlHHUttLfco 



*»:»»XTJI//^+f>)*ffl^T»»L, 3- 
[5-[[3-<3-^PP7i/^rS/pi— ;U]75-/]-5,6,7, 
8-^h7tKPeUK[2,3-d]t°'JSv>-2-f^]^P 
et>»xf;Kft^ft 28l)(0.l7g)$5»ltft^ 
-f;utLr»fc. 

'H-NMR (200MHz, CDC1 3 ) 51.24 (3H, t, J 
= 7.1 Hz), 1.92-2.15 (2H, m), 2.77 (2H, t, J 

- 7.0 Hz), 3.01 (2H, t, J = 7.0 Hz), 3.43-3. 
48 (2H, m), 3.88-3.92 (2H, m), 4.13 (2H, q, 
J = 7.1 Hz), 4.54 (1H, br), 5.65 (1H, s), 6.3 
5-6.49 (3H, m), 6.88-6.94 (1H, m), 7.00-7.28 

(4H, m), 8.13 (1H, s). 

[0304] 

mmm 282 

(it^ty 282 <D£[£) 

3-[5-[[3-(3-^PP7x/+v)7xx;U]T5y]-5,6 5 
7,8-T-h^tKPt 0 UK[2,3-d]t 0, J5v>-2--r;U]^ 

Pbf*>»x^;u(o.i5g)*^y— ;i/(30ml)lcj§ 
frUiN *»fc*MJ^A7K»*(iJmi)£Jn 

IN Jml)£Jn*, »MESHSLfco 



XAD-2 rt7A(»UJ»«:*/7*h=HJ 
;U)|Cj:yffi»L,3-[5-[[3-(3-^nP7i/*S/)7 
xx;U]T5/]-5,6,7,8-^h^tKPt°UK[2,3-d]t 0 
l JSv>-2--r^]^Pt°7h>^b^fe 282)(0.13 



2003-11-11 

(Production of compound 281 ) 

3 - (5 -oxo -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -2- yl ) ethyl propionate (0.19 g ), acetic anhydride 
(0.36 ml ) was done in toluene (50 ml ), 7 hours reflux . 

It removed solvent , to residue overnight reflux it did 3 - (3 
-chlorophenoxy ) aniline (1.3 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ), including toluene (50 ml ), 
making use of Dean- Stark trap . 

It removed solvent , melted residue in methanol (50 ml ), 
room temperature , 7 hours itagitated acetic acid (0.2 ml ), 
including cyano tri hydro sodium borate (0.28 g ). 

It removed after agitating, it extracted solvent , with 
ethylacetate including sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /hexane ), 3 - it acquired [5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -2- yl ] ethyl propionate 
(compound 281 ) (0.17 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.24 (3 H, t, J=7.1Hz ), 1.92-2.15 (2 H, m ), 2.77 (2 H, t, 
J=7.0Hz ), 3.01 (2 H, t s J=7.0Hz ), 3.43 - 3.48(2 H, m ), 3.88 - 
3.92 (2 H, m ), 4.13 (2 H, q, J=7.1Hz ), 4.54 (1 H, br ), 5.65 (1 
H, s ), 6.35 - 6.49 (3 H, m ), 6.88 -6.94 (1 H, m ), 7.00 - 7.28 
(4 H,m), 8.13(1 H,s). 

[0304] 

Working Example 2 82 
(Production of compound 282 ) 

3 - It melted [5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 
5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -2- 
yl ] ethyl propionate (0.15 g ) in methanol (30 ml ), 5 hours 
reflux it didincluding 1 N sodium hydroxide aqueous solution 
production liquid (1.7 ml ). 

Including 1 Nhydrochloric acid (1.7 ml ), solvent was 
removed. 

It refined residue with XAD-2column (elution solvent : water 
/acetonitrile ), 3 - it acquired [5 - [[3 - (3 -chlorophenoxy ) 
phenyl ] amino ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 
-d ] pyrimidine -2- yl ] propanoic acid (compound 282 ) (0.13 
g ) as pale yellow oyl . 
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J H-NMR (300MHz, CDC1 3 ) (51.94 (2H, br), 
2.67 (2H, br), 2.95 (2H, br), 3.43-3.49 (2H, 
m), 4.44 (1H, br), 6.29 (1H, d, J = 7.5 Hz), 
6.35 (1H, s),6.44 (1H, d, J = 6.9 Hz), 6.83 
(1H, d, J = 7.8 Hz), 6.92 (1H, s), 6.99-7.20 
(3H, m), 7.75 (1H, br), 7.98 (1H, s). 

[0305] 

nmm 283 

(it£ty 283 (DSii) 

N-[3-(3^PP7x;^rv)7i-;i/]-N-[2^f;i/- 
'JK[2,3-d]t o, J^V>-5-^^]75>(0.2g).3-^P 
(0.18g)£ DMF(5ml)*, -Bftfit #Lfco 



ffll^TfflSL, 3-[[4-[[5-[[3-(3-^P P?x/+v) 
7x-;U]7=y]-2->^>/U-5,6,7,8-^h^tKPt 0 U 
K[2,3-d]t o, J^v>-8--r^]yT;U]t 0 ^»Jv>-l- 
«Y^]/^;U]$E#^5 1 ;K^^^1283)(0.21g) 

'H-NMR (300MHz, CDC1 3 ) (51.28-1.43 (2H, 
m), 1.59-1.63 (2H, m), 1.79-2.08(5H, m), 2.4 
5 (3H, s), 2.86-2.90 (2H, m), 3.30-3.35 (1H, 
rn), 3.43-3.60(5H, m), 3.82 (1H, d, J = 6.6 
Hz), 3.92 (3H, s), 4.48-4.49 (1H, m), 6.33-6. 
46 (3H, m), 6.91 (1H, dd, J = 1.5, 8.4 Hz), 
7.00-7.06 (2H, m), 7.13-7.27 (2H, m), 7.39 
(1H, t, J = 7.7 Hz), 7.54 (1H, d, J = 7.5 H 
z), 7.91-8.00 (3H, m). 

[0306] 

mmm 284 
(it£Vn 284 cnm&) 

3-[[4-[[5-[[3-(3-^PP7x/+v)7i-^]7S/] 
-2->^;U-5,6,7,8-xh^tKPt 0| JK[2,3-d]t°U£ 

E§^^^;K0.i5g)^>^y-;K25mi)ic^^ 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.94 (2 H, br ), 2.67 (2 H, br ), 2.95 (2 H, br ), 3.43 - 3.49 (2 

H, m ), 4.44 (1 H, br ), 6.29(1 H, d, J=7.5Hz ), 6.35 (1 H, s ), 
6.44 (1 H, d, J=6.9Hz ), 6,83 (1 H, d, J=7.8Hz ), 6.92 (1 H, 

s ), 6.99 - 7.20 (3 H, m ), 7.75 (1 H, br ), 7.98(1 H, s ). 

[0305] 

Working Example 2 83 
(Production of compound 283 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.2 g ), 3 -bromomethyl 
methyl benzoate (0.1 1 g ), potassium carbonate (0.18 g ) 
wasagitated in DMF (5 ml ), overnight . 

You poured to underwater, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : methanol /ethylacetate /triethylamine ), 3 - it acquired 
[[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-8-yl ] methyl ] piperidine -1- yl ] methyl ] methyl benzoate 
(compound 283 ) (0.21 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 28- 1.43 (2 H,m), 1.59- 1.63 (2 H, m ), 1.79-2.08 (5 H, 
m ), 2.45 (3 H, s ),2.86 - 2.90 (2 H, m ), 3.30 - 3.35 (1 H, m ), 
3.43 - 3.60 (5 H, m ), 3.82 (1 H, d, J=6.6Hz ), 3.92 (3 H, s ), 
4.48- 4.49 (1 H, m ), 6.33 - 6.46 (3 H, m ), 6.91 (1 H, dd, 
J=1.5, 8.4Hz ), 7.00 - 7.06 (2 H, m ), 7.13 - 7.27 (2 H, 

m ),7.39 (1 H, t, J=7.7Hz ), 7.54 (1 H, d, J=7.5Hz ), 7.91 - 
8.00 (3 H,m). 

[0306] 

Working Example 2 84 
(Production of compound 284 ) 

3 - It melted [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] 
amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] methyl ] piperidine -1- yl ] methyl ] methyl 
benzoate (0.15 g ) in methanol (25 ml ), 4 hours reflux it 
didincluding 1 Nsodium hydroxide aqueous solution 
production liquid (1.5 ml ). 

Including 1 Ncitric acid aqueous solution , solvent was 
concentrated. 
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»SS XAD-2 *7A(»m»«6:*/7-bh-h'J 
^)|Cj;y«iiL,3-[[4-[[5-[[3-(3-^PP7x/* 
S/px— ;U]75-/]-2-^^;U-5 > 6 ) 7,8-T"h^tKP 

-i-f;u]y^;u]S**H(fls*» 284)(o.i2g)S 

Jfcfi7*^77Xil/C#fc 0 

l H-NMR (300MHz, CDC1 3 ) 8 1.87-2.05 (7H, 
m), 2.44 (3H 5 s), 3.53 (2H, br),3.35-3.42 (3H, 

m), 3.56-3.73 (3H, m), 3.94 (2H, br), 4.48 
(1H, s), 6.33-6.35 (2H, m), 6.44 (1H, d, J = 

7.5 Hz), 6.87 (1H, dd, J - 2.4, 8.1 Hz),6.96 
-6.98 (1H, m), 7.02 (1H, d, J = 8.1 Hz), 7.1 
2 (1H, t, J = 8.1 Hz),7.21 (1H, t, J = 8.1 H 
z), 7.34-7.39 (2H, m), 8.03-8.05 (2H, m), 8.3 
8 (1H, s). 

[0307] 

mmm 285 

(fc^tt 285 

N-(2-/^;u-7,8-vtKPt O| JK[2,3-d]t: 0 'J^v>-5 
->T , J J r>)-2-(tfP l Jv>-l--r;U*;U7t5-;U)-4-[4 
-(hU7;l/*P^;U)?x/*$/]7— U>(0.12g) 
\Z*$/— ;U(3.5ml)£ tD5L % HFK(41 u 1), i*TJ 
K , JtKPS5il+h , J^A(45mg)tlB*T, 

icr 12 mmmtuzo 



;U*^A^P-7h^7^-lcr»SlL. 2-^U 

-N-[2-(i-t°PUv^;u*;u7K-;u)-4-[4-(h'j7;u 
Tl-ny^^pxy+vpx-^^^j^-xh^t 

KPtfUK[2,3-d]e'J5i;>-5.75>«b^« 285) 
(65mg)£?#fco 

l H-NMR(CDCl 3 )<5 1.89(4H,m), 1.92-2. 18(4H, 
m), 2.46(3H,s), 3.42-3.58(6H,m), 4.59(lH,m), 
5.79(lH,d,J=8.0Hz), 5.83(lH,m), 6.89(lH,d,J= 
8.8Hz), 6.95-7.07(4H,m), 7.54(2H,d,J=8.4Hz), 
8.09(1 H,s)IR(KBr)3 24 1 ,297 1,1615,1 507, 1 327, 12 
35,1067,731cm" 1 



[0308] 

HJ5E#J 286 
(it^ty 286 <DVL&) 

2-/5 L ;U-7 J 8-vtKPt° , JK[2,3-d]t: , J5v>-5-7 



2003-11-11 

It refined residue with XAD-2column (elution solvent : water 
/acetonitrile ), 3 - it acquired [[4 - [[5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] methyl ] 
piperidine -1- yl ] methyl ] benzoic acid (compound 284 ) 
(0.12 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .87 - 2.05 (7 H, m ), 2.44 (3 H, s ), 3.53 (2 H, br ), 3.35 - 
3.42 (3 H, m ), 3.56 -3.73 (3 H, m ), 3.94 (2 H, br ), 4.48 (1 H, 
s ), 6.33 - 6.35 (2 H, m ), 6.44 (1 H, d, J=7.5Hz ), 6.87 (1 H, 
dd, J-2.4, 8. 1Hz ), 6.96 -6.98 (1 H, m ), 7.02 (1 H, d, 
J=8.1Hz), 7.12(1 H, t, J=8.1Hz), 7.21 (1 H, t, J=8.1Hz), 
7.34 - 7.39 (2 H, m ), 8.03 - 8.05 (2 H, m ),8.38 (1 H, s ). 

[0307] 

Working Example 2 85 
(Production of compound 285 ) 

N- (2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5-ylidene ) - 2 - (pyrrolidine -1- ylcarbonyl ) - 4 - to [4 - 
(trifluoromethyl ) phenoxy ] aniline (0.12 g ) 12 hours it 
agitated with room temperature including methanol (3.5 ml ), 
acetic acid (41 ;mu 1 ), including the cyano tri hydro boric acid 
sodium (45 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [2 - (1 
-pyrrolidinyl carbonyl ) - 4 - [4 - (trifluoromethyl ) phenoxy ] 
phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine (compound 285 ) (65 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.89 (4 H, 
m ), 1.92 - 2.1 8 (4 H, m ), 2.46 (3 H, s ), 3.42 - 3.58 (6 H, m ), 
4.59(1 H, m ), 5.79 (1 H, d, J=8.0Hz ), 5.83 (1 H, m ), 6.89 (1 
H, d, J-8.8Hz ), 6.95 - 7.07 (4 H, m ), 7.54 (2 H, d, J=8.4Hz ), 
8.09(1 H, s)IR(KBr) 

3 ,24 1 ,297, 1 1 6, 1 5 1 ,507, 1 32,7 1 2,35 1 ,067,73 1 cm 
<sup>-l</sup> 

[0308] 

Working Example 2 86 

(Production of compound 286 ) 

2 -methyl -7, 8-dihydro pyrido it melted [2 and 3 -d ] 
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5>(0M<te)*xh7fcKP75:/(5.0ml)fZ»»U 
0 deg C ICT 4-7iy4r*>7i— ;U<fVi/7*— 
K0.13ml)<Dxh7fcKP:?7>(2.0ml)^;$£J)D7L 

r o deg c icr 30 xmn Ltz a 



7tKneuK[2,3-d]e i J5v>-5-'r^)-N-(4-7x 

/^v^i-Wb^b^ 286)(0.11g)£f# 

fee 

mp246-247 deg C. 

'H-NMR(DMSO-d 6 ) (5 1.80-1. 87(2H,m), 2.28(3 
H,s), 3.27(2H,m), 4.72-4.78(1 H,m), 6.46(lH,d, 
J=7.5Hz), 6.90-6.95(4H,m), 7.06(1 H,t,J=7.5Hz), 
7.31-7.42(5H,m), 7.47(lH,s), 7.92(lH,s), 8.33 
(lH,s) 

lR(KBr)2909,161 1,1568,1258cm-' 
[0309] 

rn&m 287 

(its® 287 Omfe) 

N-[5-(3-£ P P!7i/4r->)-2-- h P7i-^]-2-> 
^;U-5,6,7,8-T-h7tKPt 0, JK[2,3-d]t°'J5v>-5 
-75>(0.33g)£ 85%X$/— ;U(9.9ml)lCjfft? 
Lx ^^b*;i/->^A(45mg). 37c|*(224mg)£fln 

12 B#F B 1*niaa;jttL7i 0 

;U*^A^PTh^^-[CTHi{L. 4-(3-?P 

l JK[2,3-d]t 0| J5v>-5--f;U)^<>-tf>-l 3 2-v7 7 5 
>(lb£1£) 287)(225mg)^#fc 0 

'H-NMRCCDCyfi 1.82-1.96(lH,m), 2.08-2.19 
(lH,m), 2.45(3H,s), 3.36(2H,br), 3.38-3.56(2H, 
m), 4.50(lH,m), 5.71(lH,m), 6.38(1 H,J=8.4,2.6 
Hz), 6.51(1 H,d,J=2.6Hz), 6.73(1 H,d,J=8.0Hz), 
6.93-7.03(3H,m), 7.1 7-7.26(1 H,m), 8.10(lH,s) 



2003-11-11 

pyrimidine -5-amine (0.10 g ) in tetrahydrofuran (5.0 ml ), 
with 0 deg C 30minutes it agitated with 0 deg C 4 -phenoxy 
phenyl isocyanate including tetrahydrofuran (2.0 ml ) solution 
of (0.1 3 ml). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired waswashed with hexane /ethylacetate , N- (2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N- (4 -phenoxy phenyl ) urea (compound 286 ) (0.1 1 g ) 
wasacquired. 

mp246-247deg C. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1 .80 - 
1.87 (2 H, m ), 2.28 (3 H, s ), 3.27 (2 H, m ), 4.72 - 4.78 (1 H, 
m ), 6.46(1 H, d, J=7.5Hz ), 6.90 - 6.95 (4 H, m ), 7.06 (1 H, t, 
J=7.5Hz ), 7.31 - 7.42 (5 H, m ), 7.47 (1 H, s ), 7.92 (1 H, s ), 
8.33(1 H,s) 

IR(KBr) 2909 5 161 1, 1568 and 1258 cm <sup>-l</sup> 
[0309] 

Working Example 2 87 
(Production of compound 287 ) 

N- [5 - (3 -chlorophenoxy ) - 2 -nitrophenyl ] - 2 -methyl -5, 
6, 7, 8-tetrahydro pyrido it melted [2 and 3 -d ] pyrimidine 
-5-amine (0.33 g ) in 85% ethanol (9.9 ml ), 12hour heating 
and refluxing it did calcium chloride (45 mg ), including 
reduced iron (224 mg ). 

After cooling, celite filtration doing in room temperature , you 
washed with the ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - (3 -chlorophenoxy ) 
-N<sup>2</sup>- (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) benzene -1,2- diamine 
(compound 287 ) (225 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.82 - 1.96 (1 
H, m ), 2.08 - 2.19 (1 H, m ), 2.45 (3 H, s ), 3.36 (2 H, br ), 
3.38 -3.56 (2 H, m ), 4.50 (1 H, m ), 5.71 (1 H, m ), 6.38 (1 H, 
J-8.4, 2.6Hz ), 6.51 (1 H, d, J=2.6Hz ), 6.73 (1 H, d, 
J=8.0Hz ), 6.93 - 7.03 (3 H, m ),7.17 - 7.26 (1 H, m ), 8.10 (1 
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[0310] 

mmm 288 

(it£ty 288 

4-(3-^PP:7xy*S/)-N 2 -(2-yTF ;U-5,6,7,8-irh 
7tKPt°'jK[2,3-d]t 0| JSv>-5--r^)^>^>- 
l,2-v7S>(198mg)^xh^tKP^7>(3.96ml) 
ICj§»L,N J N-*;U7Kv^f5yi/-;Ki26mg)^ 

An*, aaicx i6 msmnuzo 



;i/*7A^P7h^7^- ICTffiSiLs 6-(3-<7P 

p^xy^v^i^^^yu-s^j^h^tKPt 0 '; 
K[2 3 3-d]t o, j=v>-5--r;u)-i,3-vtKp^>x-r 

5$^/-;U-2-*l/(<b£* 288)(100mg)£»fc o 



'H-NMRCCDCW 6 2.15-2.27(2H,m), 2.48(3H,s), 
3.53-3.66(2H,m), 5.70-5.79(1 H,m), 5.88(1 H,b 
r) 5 6.34(lH,d,J=2.2Hz), 6.70-6.78(2H,m), 6.86- 
6.89(lH,m), 6.99-7. 12(2H,m), 7.19(lH,t,J=8.0H 
z), 7.72(1 H,s), 9.74(1 H,br) 

IR(KBr)3233,1701, 1590,1472,1223,733cm" 1 



[0311] 

HJSfe^J 289 
(it^ty 289 CDSJS) 

4-0 P P -N-[3-[3-[(2-> ? JU-7,8- V t K P bf 'J K[2, 
3-d]t 0, J^v>-5--r'J^>)T5y]7xy+v]7x 
-;U]^<>X75K(0.19g)lcy$y— ;U(5.7ml)$ 

in*. M(45 ju l), vyyh'jtKPia^+hU 
^A(49mg)*JniLr.MaicT 2 b#ih»m*l 



yU^A^P^h^^— ICT3WS?L. 4-^PP- 
N-[3-[3-[(2-^;i/-5,6,7,8-T-h^tKPtf l JK[2 > 3- 
d]t°'J£^>-5->rjl/)75ypxy*vpxx;U]/< 



2003-11-11 

H,s) 
[0310] 

Working Example 2 88 
(Production of compound 288 ) 

4 - (3 -chlorophenoxy ) -N<sup>2</sup>- it melted (2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
benzene -1,2- diamine (198 mg ) in tetrahydrofuran (3.96 
ml ), 16 hours itagitated with room temperature including N, 
N- carbo diimidazole (126 mg ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 6 - (3 -chlorophenoxy ) 
- 1 - (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) - 1 and 3 -dihydro benzimidazole -2- on 
(compound 288 ) (100 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.15 - 2.27 (2 
H, m ), 2.48 (3 H, s ), 3.53 - 3.66 (2 H, m ), 5.70 - 5.79 (1 H, 
m ),5.88 (1 H, br ), 6.34 (1 H, d, J=2.2Hz ), 6.70 - 6.78 (2 H, 
m ), 6.86 - 6.89 (1 H, m ), 6.99 - 7.12 (2 H, m ), 7.19(1 H, t, 
J-8.0Hz ), 7.72 (1 H, s ), 9.74 (1 H, br ) 

IR(KBr) 32,331,701,159,014,721,223,733 cm 
<sup>-l</sup> 

[0311] 

Working Example 2 89 
(Production of compound 289 ) 

4 -chloro -N- to [3 - [3 - [ (2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5-ylidene ) amino ] phenoxy ] phenyl ] 
benzamide (0.19 g ) 2 hours it agitated with room temperature 
including methanol (5.7 ml ), acetic acid (45;mu 1 ), including 
cyano tri hydro boric acid sodium (49 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - [3 - 
[ (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] phenoxy ] phenyl ] benzamide 
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>X75K(<b£^ 289)(1 14mg)*»fco 

l H-NMR(CDCl 3 ) 8 1.92-2. 18(2H,m), 2.39(3H } s), 
3.46(2H,m), 3.86(1 H,d,J=7.4Hz), 4.51(lH,m), 
5.64(lH,br), 6.35-6.47(3H 5 m), 6.81-6.87(1H, 

m), 7.15(lH,t,J=8.0Hz), 7.22-7.35(2H,m), 7.39- 

7.80(3H,m), 7.81(2H,d,J=8.4Hz), 8.07(lH,s), 8, 

28(1 H,s) 

lR(KBr)3235,1603,1489,1437,l 186,731cm" 1 



[0312] 

m&m 290 

(it£ty 290 0>K£) 

N-[3-(3^PP7iy+vpi-;i/]-N-(2,9-y^f 
/U-6 > 7 > 8 f 9--Th5tKPtf , JSK[4,5-b]T-»ftf>-5- 
^ l Jf r >)75>(165mg)(Z>^y-;U(5.0m])$-iD 
*.»»(48//l), S/TyhUtKPBdK+hU^ 
A(53mg)£in*_T. SSICT 2 IftfHlltf Lfc 0 



;U*^A£PVh^7^— (CTffigJU N-[3-(3- 
i7PP7i/*ypi-;i/]-2 J 9-v^f/l/-6 ) 7 ) 8,9- 

fel 290)(94mg)£f|fco 



l H-NMR(CDCl 3 )<5 1.89-2.00(3H,m), 2.09-2.13 
(lH,m), 2.50(3H,s), 3.12(3H,s), 3.24-3.3 1(1 H 3 
m), 3.58-3.65(lH,m), 4.00(lH,d,J=6.0Hz), 4.61 
(lH,m), 6.13-6.15(lH,m), 6.27-6.33(2H,m), 6.8 
2-6.87(1 H,m), 6.96-7.1 l(3H,m), 7.21(lH,t,J=8. 
4Hz), 8.04(1 H,s) 

[0313] 

(it^ty 291 <DM&) 

N-[4-(4^PP7iy+vpi-;i/]-N-(2 5 9-V>f 
;U-6,7,8,9-7 L h : 7t:KPe i J5K[4 s 5-b]7-tfei/-5- 
<f x ) x >)75>( 1 70mg)IC>^y-;U(5. 1 ml)£J)D 
*,BH(50/il), 5/7/hUfcKnH:5iM-MJ'5 
A(55mg)£ to^.T, SfilCT 2 B*|H«#Lfco 
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(compound 289 ) (1 14 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1 .92 - 2. 1 8 (2 
H, m ), 2.39 (3 H, s ), 3.46 (2 H, m ), 3.86 (1 H, d, J=7.4Hz ), 
4.51 (1 H,m), 5.64(1 H, br), 6.35 -6.47(3 H,m),6.81 - 
6.87 (1 H, m ), 7.15 (1 H, t, J=8.0Hz ), 7.22 - 7.35 (2 H, m ), 
7.39 -7.80 (3 H, m ), 7.81 (2 H, d, J=8.4Hz ), 8.07 (1 H, s ), 
8.28(1 H,s) 

IR (KBr) 32,351,603,148,914,371,186,731 cm 
<sup>-K/sup> 

[0312] 

Working Example 2 90 
(Production of compound 290 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- to (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) amine (165 mg ) 2 hours it agitated with the room 
temperature including methanol (5.0 ml ), acetic acid (48;mu 
1 ), including cyano tri hydro boric acid sodium (53 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 290 )(94 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.89 - 2.00 (3 
H, m ), 2.09 - 2.13 (1 H, m ), 2.50 (3 H, s ), 3.12 (3 H, s ), 
3.24 -3.31 (1 H, m ), 3.58 - 3.65 (1 H, m ), 4.00 (1 H, d, 
J=6.0Hz ), 4.61 (1 H, m ), 6.13 - 6.15 (1 H, m ), 6.27 - 6.33(2 
H, m ), 6.82 - 6.87 (1 H, m ), 6.96 - 7.1 1 (3 H, m ), 7.21 (1 H, 
t, J=8.4Hz), 8.04(1 H,s) 

[0313] 

Working Example 2 91 
(Production of compound 291 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- to (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) amine (170 mg ) 2 hours it agitated with the room 
temperature including methanol (5.1 ml ), acetic acid (50;mu 
1 ), including cyano tri hydro boric acid sodium (55 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 
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;U*7A^P"7h^7-f-lCT»SL. N-[4-(4- 
^□P7x/+vpx-;U]-2,9-v^;U-6,7,8,9- 
xh5tKPe»JSK[4 f 5-b]74?e>-5.7S>(ft* 
Nl 291)(105mg)£*#fc o 



'H-NMRfCDCU)* L88-2.02(3H,m), 2.09-2.16 
(lH,m), 2.51(3H,s), 3.14(3H,s), 3.26-3.33(lH, 
m), 3.61-3.70(lH,m), 3.87(lH,m), 4.58-4.63(1 
H,m), 6.48(2H,d,J=8.7Hz), 6.79-6.86(4H,m), 7. 
18-7.24(2H,m), 8.07(lH,s) 

[0314] 

mmm 292 

(it^ty) 292 (Omit) 

2 > 9-v>^JU-6,7 5 8 5 9-^h7tKPt°U^K[4,5-b]T 
■tftf>-5^>(125mg)ICh;UX>(3.8ml)*JOi. 
3-(t°Uv>-3--<;U^h^rV)T- , J>(0.39g)^JP 
/^h^X^X^Th^K— *fP»(25m 
g)£jJQ;iT 48 eiBftrtftaSlELfco 

ftHx^uic-caaiLfco 



i?^^;U-6,7,8,9-T-h7tKatf l J5K[4 > 5-b]74f 
t 0 >-5--r'Jx>)-3-(t 0| Jv>-3->r^>h+v)T- 
'J>(0.15g)£|#fco 



N-(2 J 9-i/^^l/-6,7,8,9-T-h7tKPtf l J5K[4,5- 
b]7^t 0 >-5--r'Jx>)-3-(t O| Jv>-3-^;uyh+ 

v)7-'J>(i50m g )iry^y— ;u(3.0mi)^ia^, 

om g )^ip^r. aaizr 2 mmmnuzo 



JU^A^P KTfllBU 2,9-V> 

f;i/-N-[3-(3-e'Jv;^h+y)7i~^]-6,7,8,9- 
xh7tKPtf'JSK[4,5-b]7Hftr>-5-7S>(ft* 
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With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [4 - (4 
-chlorophenoxy ) phenyl ] - 2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 291 )(105 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.88 - 2.02 (3 
H, m ), 2.09 - 2.16 (1 H, m ), 2.51 (3 H, s ), 3.14 (3 H, s ), 
3.26 -3.33 (1 H, m ), 3.61 - 3.70 (1 H, m ), 3.87 (1 H, m ), 
4.58 - 4.63 (1 H, m ), 6.48 (2 H, d, J=8.7Hz ), 6.79 - 6.86(4 H, 
m ), 7.18 - 7.24 (2 H, m ), 8.07 (1 H, s ) 

[0314] 

Working Example 2 92 
(Production of compound 292 ) 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-on (125 mg ) 48 hour heating and refluxing 
it did after adding(pyridine -3- yl methoxy ) aniline (0.39 g ), 
including p-toluenesulfonic acid acid *monohydrate (25 mg ) 
including toluene (3.8 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) - 3 - (pyridine -3- yl methoxy ) aniline (0.15 g ) 
was acquired. 

N- (2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) - 3 - to (pyridine -3- yl 
methoxy ) aniline (150 mg ) 2 hours it agitated with the room 
temperature including methanol (3.0 ml ), acetic acid (46;mu 
1 ), including cyano tri hydro boric acid sodium (50 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 and 9 -dimethyl -N- 
[3 - (3 -pyridyl methoxy ) phenyl ] - 6, 7, 8 and 9 - 
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ft 292)(98mg)£f#fco 

l H-NMR(CDCl 3 )5 1.92-2.00(3H,m), 2.04-2.10 
(lH,m), 2.51(3H,s), 3.13(3H,s), 3.23-3.33(lH, 
m), 3.57-3.67(1 H,m), 3.92(1 H,d,J=6.6Hz), 4.62 
(lH,m), 5.01(2H,s), 6. 10-6.1 3(1 H,m), 6.18(1H, 
dd,J=8.1,2.7Hz), 6.32(lH,dd,J=8.4,2.1Hz), 7.05 
(lH,t,J=8.4Hz), 7.18-7.34(lH,m), 7.72-7.76(lH, 
m), 8.06(lH,m), 8.56-8.58(lH,m), 8.65(lH,d,J 
=1.8Hz) 

[0315] 

mmm 293 



(fc^ft 293 m 

N44-[[(4,6-v^T;u-2-t°'jSv;u)x;u^r-;u] 

;U]-N-(2,9-5/^;U-6 > 7,8,9-f , h7 
tKPt° , J^K[4,5-b]7-tft:>-5-^ l Jf r >)7^> 
(0.36g)IO4ry— ;U(7.2ml)*lnS., IEife(98 
1). v7yh I JtKP[5a^h'J^7A(108mg)^P 

SiBCiT 2 srpim^L^o 



[[(4,6-y>f;i/-2-t°U5V-^)^;^7-il/]/ 
;i/]-2,9-S?^^JU-6,7 f 8,9-xh5tKP 
eU5K[4,5-b]7-tftf>-5-75>«b^ft 293)(22 
5mg)£f#fc 0 

mpl49-151 deg C. 

'H-NMRCCDCyfi 1.71-2.09(4H,m), 2.39(3H,s), 
2.50(3H,s), 3.13(3H,s), 3.22-3.35(lH,m), 3.54 
-3.69(lH,m), 3.86(lH,d,J=6.2Hz), 4.30(2H,s), 
4.61(lH,m), 6.43(2H,d,J=8.4Hz), 6.67(lH,s), 7. 
20(2H,d,J=8.6Hz), 8.05(1 H,s) 

IR(KBr)2922, 1582, 1269cm" 1 



[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 292 ) (98 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.92 - 2.00 (3 
H, m ), 2.04 - 2.10 (1 H, m ), 2.51 (3 H, s ), 3.13 (3 H, s ), 
3.23 -3.33 (1 H, m ), 3.57 - 3.67 (1 H, m ), 3.92 (1 H, d, 
J=6.6Hz ), 4.62 (1 H, m ), 5.01 (2 H, s ), 6.10 - 6.13 (1 H, 
m ),6.18 (1 H, dd, J=8.1, 2.7Hz ), 6.32 (1 H, dd, J=8.4, 
2.1Hz ), 7.05 (1 H, t, J=8.4Hz X 7.18 - 7.34 (1 H, m ), 7.72 - 
7.76 (1 H, m ), 8.06 (1 H, m ),8.56 - 8.58 (1 H, m ), 8.65 (1 H, 
d, J=1.8Hz) 

[0315] 

Working Example 2 93 

(Production of compound 293 ) 

N- [4 - [[ (4 and 6 -dimethyl -2- pyrimidyl ) sulfanyl ] 
methyl ] phenyl ] -N- to (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.36 g ) 2 hours it agitated with the room temperature 
including methanol (7.2 ml ), acetic acid (98;mu 1 ), including 
cyano tri hydro boric acid sodium (108 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], N- [4 - [[ (4 and 6 
-dimethyl -2- pyrimidinyl ) sulfanyl ] methyl ] phenyl ] - 2 
and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-amine (compound 293 )(225 mg ) was 
acquired. 

mpl49-151deg C. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 1.71 - 2.09 (4 
H, m ), 2.39 (3 H, s ), 2.50 (3 H, s ), 3. 13 (3 H, s ), 3.22 - 
3.35(1 H, m ), 3.54 - 3.69 (1 H, m ), 3.86 (1 H, d, J=6.2Hz ), 
4.30 (2 H, s ), 4.61 (1 H, m ), 6.43 (2 H, d, J=8.4Hz ), 6.67 (1 
H, s ), 7.20(2 H, d, J=8.6Hz ), 8.05 (1 H, s ) 

IR (KBr ) 2922, 1582 and 1269 cm <sup>- K/sup> 



7U^^#ffitC23H28N6Si:LT 








elemental analysis values C23H28N6S doing 


Calcd. :C, 65. 68 ;H 


, 6. 71 ;N 


19. 98 


Calcd.:C,65.68;H 


6.71 ;N 


19. 98 
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Found : 


:C, 65. 39; 


;H, 


6. 83; 


;N, 


19. 98 


Found: 


:C,65.39; 


;H, 


6.83; 


;N, 


19.98 



[0316] 

9t1&9i 294 
(it£ty 294 0»Ji) 

N-[3-(3-^aP7xy+vpi-;i/]-N-(2^f^- 

6,7,8,9-^h7tKPh: , JSK[4 5 5-b]7^t 0 >-5->r'J 
x>)75>(0.19g)IC^y-;K5.7ml)^JP^,fF 
»(57ju 1), vT/h'JtKPl55^h'J^A(63m 
g)£*n*T, SaiCT 2 Sfelli^Lfco 

MET*«*lft*U »6*tfc»a*S/U*y 
^^A^P^h^^-r— IC-C»»L, N-[3-(3- 
^PP37x/+vpxH^]-2->^;U-6,7,8,9-^h 
7tKPt°'J^K[4,5-b]7-lft 0 >-5-TS>ab^^ 
294)(142mg)£#fc 0 

l H-NMR(DMSO-d 6 )<5 1.64-2.03(4H,m), 2.28(3 
H,s), 3.20(lH,m), 3.48(lH,m), 3.75-3. 84(1H, 
m), 4.69(lH,m), 6.15-6.29(2H,m), 6.37(lH,d,J 
=7.6Hz), 6.87-7. 14(4H,m), 7.34(1 H,t,J=8.0Hz), 
7.83(lH,s) 

IR(KBr)2934,1583,1472,1223,l 151,733cm 1 
[0317] 

mmm 295 

(it£ty 295 (DSJS) 

N-[4-(4-^7PP^xy+v)^x-;U]-N-(2-^;U- 
6 f 7,8,9--rh i 7tKPtf , J5K[4 i 5-b]7-lftf>-5-fU 
f r >)7S>(0.38g)[cy^y— ;U(11.4ml)SJPA. 
ft»(115/il), vTyhUtKPlidSS^MJ^A 
(126mg)£JP;iT\ SffllCT 2 B*IHl!l#Lfco 

JUrt^A^P |CT«SU N-[4-(4- 



[0316] 

Working Example 2 94 
(Production of compound 294 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- to (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.19 g ) 2 hours it agitated with the room temperature 
including methanol (5.7 ml ), acetic acid (57;mu 1 ), including 
cyano tri hydro boric acid sodium (63 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 294 ) (142 mg ) wasacquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.64 - 
2.03 (4 H, m ), 2.28 (3 H, s ), 3.20 (1 H, m ), 3.48 (1 H, m ), 
3.75 - 3.84(1 H, m ), 4.69 (1 H, m ), 6.15 - 6.29 (2 H, m ), 
6.37 (1 H, d, J=7.6Hz ), 6.87 - 7.14 (4 H, m ), 7.34 (1 H, t, 
J=8.0Hz), 7.83(1 H,s) 

IR (KBr ) 29,34 1 ,583 , 1 47,2 1 2,23 1,151 ,733 cm 
<sup>-K/sup> 

[0317] 

Working Example 2 95 
(Production of compound 295 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- to (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.38 g ) 2 hours it agitated with the room temperature 
including methanol (1 1.4 ml ), acetic acid (1 15;mu 1 ), 
including cyano tri hydro boric acid sodium (126 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
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^□□7x/^rvpx~;U]-2-y5 1 ^-6 J 7,8 J 9--Th 
7tKPtf'J5K[4,5-b]7-tfe>-5-75>«b^«l 
295)(215mg)£»fc 0 



l H-NMR(DMSO-d 6 )S 1.78-2.14(4H,m), 2.28(3 
H,s), 3.24(lH,m), 3.48(lH,m), 4.68(1 H,m), 5.9 
9(lH,d,J=7.0Hz), 6.80-6.88(4H,m), 7.02(lH,m), 
7.33(1 H,d,J=8.8Hz), 7.87(lH,s) 

IR(KBr)3254,2934, 1 5 88, 1 483, 1 233,826,73 1 cm" 1 



[0318] 

mmm 296 

(it^m 296 ©Hit) 

N-(2,9-V>^;U-6,7,8,9-xh^tKPt°»J^K[4,5- 
b]7ift°>-5--fU^>)-4-[[(l->^;U^h^l/- 

;u-5--f;u)^;u]x^u^7-;u]7— U>(0.i2g) 

lC**y—;U(3.6ml)£iD*.. ft»(35/il). v7/ 
hUtKP[Sdl^hU^A(38mg)£an*T. M» 
ICT 2 f$Fe1i»#Lfc 0 



JU*^A$n7h^7-f— KTIMIU 2,9-v> 
^;U. N -[4-[[(l->T;U-xh^V r -^-5--r;U)^ 
;U]X;U77— ^Px— JU]-6 f 7A9-xh9tKPtf 
U5K[4,5-b]7Hfbf>-5-75>(<b*«[| 296)(81m 

g)£1#fco 

mpl55-158 deg C. 

'H-NMR(CDC1 3 ) 3 1.80-2.08(4H,m), 2.41(3H,s), 
3.13(3H,s), 3.27-3.40(2H,m), 3.78-3.95(lH, 
m), 3.87(3H,s), 4.32(2H,s), 4.74(1 H,m), 6.44- 
6.52(3H,m), 7.07(2H,d,J=8.8Hz), 7.85(1 H,s) 



[0319] 

mmm 297 

(it-Sty] 297 0)3g&) 

N-(2,9-v^;U.6,7,8,9-^h^tKPt 0| jaK[4,5- 
b]7ift°>-5->fU'T>)-3-[(5-/T;U-2-^x^;U- 
1,3-^-9-^— ;U-4--<;U)^h*v]7— 'J>(0.43 
g)fO$/-;K12.9ml)£J]a*- BH£(109//1), v 
7/hUtKnli5»^hy^A(119mg)$Jn* 
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[shirikagerukaramukuromatogurafii ], N- [4 - (4 
-chlorophenoxy ) phenyl ] - 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 295 ) (215 mg ) wasacquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.78 - 
2.14 (4 H, m ), 2.28 (3 H, s ), 3.24 (1 H, m ), 3.48 (1 H, m ), 
4.68 (1 H, m ), 5.99(1 H, d, J=7.0Hz ), 6.80 - 6.88 (4 H, m ), 
7.02 (1 H, m ), 7.33 (1 H, d, J-8.8Hz ), 7.87 (1 H, s ) 

IR(KBr) 32,542,934,158,814,831,233,826,731 cm 
<sup>-l</sup> 

[0318] 

Working Example 2 96 
(Production of compound 296 ) 

N- (2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) - 4 - to [[ (1 -methyl tetrazole 
-5-yl ) methyl ] sulfanyl ] aniline (0.12 g ) 2 hours it agitated 
with the room temperature including methanol (3.6 ml ), 
acetic acid (35;mu 1 ), including cyano tri hydro boric acid 
sodium (38 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 and 9 -dimethyl -N- 
[4 - [[ (1 -methyl -tetrazole -5-yl ) methyl ] sulfanyl ] phenyl ] 
- 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 296 ) (8 1 mg ) was acquired. 

mpl55-158degC. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.80 - 2.08 (4 
H, m ), 2.41 (3 H, s ), 3.13 (3 H, s ), 3.27 - 3.40 (2 H, m ), 
3.78 -3.95 (1 H, m ), 3.87 (3 H, s ), 4.32 (2 H, s ), 4.74 (1 H, 
m ), 6.44 - 6.52 (3 H, m ), 7.07 (2 H, d, J=8.8Hz ), 7.85 (1 H, 
s) 

[0319] 

Working Example 2 97 
(Production of compound 297 ) 

N- (2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) - 3 - to [ (5 -methyl -2- phenyl 
-1, 3- oxazole -4- yl ) methoxy ] aniline (0.43 g ) 2 hours it 
agitated with the room temperature including methanol (12.9 
ml ), acetic acid (109;mu 1 ), including cyano tri hydro boric 
acid sodium (119 mg ). 
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JU^A^P Vh^7-f-lCT*MlL. 2,9-v> 
^JU-N-[3-[(5-^^l/-2-7i— ^U-l^-sJ-**"/— 
;U-4->fJU)>h^rv]^x— ;U]-6,7,8,9-T-h^tKP 
eU£K[4,5-b]T-tft°>-5-75>«b^^ 297)(33 
0mg)£*tfc o 

^-NMRtCDCb) 5 1.93-2. 10(4H,m), 2.41(3H,s), 
2.49(3H,m), 3.11(3H,s), 3.23-3.33(lH,m), 3.5 

7-3.65(lH,m), 3.90(1 H,d,J=6.6Hz), 4.63(lH,m), 
4.92(2H,s), 6.1 5-6.2 l(2H 9 rn), 6.34-6.40(lH, 

m), 7.06(1 H,t,J=8.4Hz), 7.39-7.46(3H,m), 7.98- 

8.03(2H,m), 8.05(1 H,s) 

IR(KBr)3275,2930,1584,1190 ) 733cm- 1 
[0320] 

mmm 298 

(it£ty 298 ©Sit) 

3-[(5->^;U-2-^x-;U-l } 3-7|-^tl-y-;U-4-^ 
^)^h^v]-N-(2->^;U-6,7,8,9--rh^tKPt 0, J 
5K[4,5-b]74ftf>-5--fUf r >)7- l J>(0.40g)lc 
;K12.0ml)$-iPx., ft»(104 Af 1). *sTJ 
h , JtKP[59^h I J^A(114mg)^D^T,^ 
;aiCT2B#fe1«^Lf- 0 



JIETSWItBtSL, »&*ifc«a*5/U*y 
-N-[3-[(5-y^;u-2-^x-;u-i,3-^-y-y— ;u-4 

--r;U)/h+v]^x-;H-6,7,8,9-^h^tKPt°»J 
SK[4,5-b]7-lftf>-5-75>(<b^«!l 298)(197m 

g)£t#fco 

'H-NMRtCDCyd 1.78-2.09(4H,m), 2.41(3H,s), 
2.46(3H,s), 3.31(lH,m), 3.45(lH,m), 3.83-3.9 
0(1 H,m), 4.06(lH,d,J=7.0Hz), 4.64(1 H,m), 4.9 
2(2H,s), 5.55-5.60(1 H,m), 6.19-6.23(2H,m), 6. 
35-6.40(1 H,m), 7.06(1 H,t,J=8.2Hz), 7.40-7.46(3 
H,m), 7.98-8.03(2H,m), 8.13(lH,s) 

IR(KBr)3248,293 8, 1 590, 1 435, 1 190,9 1 0,733cm" 1 
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It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 and 9 -dimethyl -N- 
[3 - [ (5 -methyl -2- phenyl -1,3- oxazole -4- yl ) methoxy ] 
phenyl ] - 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 297 ) (330 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.93-2.10 (4 
H, m ), 2.41 (3 H, s ), 2.49 (3 H, m ), 3.1 1 (3 H, s ), 3.23 - 
3.33(1 H, m ), 3.57 - 3.65 (1 H, m ), 3.90 (1 H, d, J=6.6Hz ), 
4.63 (1 H, m ), 4.92 (2 H, s ), 6.15 - 6.21 (2 H, m ), 6.34 -6.40 
(1 H, m ), 7.06 (1 H, t, J=8.4Hz ), 7.39 - 7.46 (3 H, m ), 7.98 - 
8.03 (2 H,m), 8.05(1 H, s ) 

IR (KBr ) 3,275,293,015,841,190,733 cm <sup>-K/sup> 
[0320] 

Working Example 2 98 
(Production of compound 298 ) 

3 - [ (5 -methyl -2- phenyl -1,3- oxazole -4- yl ) methoxy ] 
-N- to (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-ylidene ) aniline (0.40 g ) 2 hours it agitated 
with room temperature including methanol (12.0 ml ), acetic 
acid (104;mu 1 ), including cyano tri hydro boric acid sodium 
(H4mg). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [3 - [ (5 
-methyl -2- phenyl -1,3- oxazole -4- yl ) methoxy ] phenyl ] - 
6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 298 )(1 97 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.78 - 2.09 (4 
H, m ), 2.41 (3 H, s ), 2.46 (3 H, s ), 3.31 (1 H, m ), 3.45 (1 H, 
m ), 3.83- 3.90 (1 H, m ), 4.06 (1 H, d, J=7.0Hz ), 4.64 (1 H, 
m ), 4.92 (2 H, s ), 5.55 - 5.60 (1 H, m ), 6.19 - 6.23 (2 H, 
m ),6.35 - 6.40 (1 H, m ), 7.06 (1 H, t, J=8.2Hz ), 7.40 - 7.46 
(3 H, m ), 7.98 - 8.03 (2 H, m ), 8.13 (1 H, s ) 

IR (KBr ) 32,482,938,159,014,351,190,910,733 cm 
<sup>-K/sup> 
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[0321] 
MMM 299 
{it£® 299 0S!£) 

8,9-xh7tKPe i J5K[4,5-b]T4ft < '>-5-T5> 
(0.1 lg)£ N,N-y>f yU7t5;UAT5K(2.2ml)ICj§ 
PL, 60%*f^b:fMJ^A(13mg)£flD;i, 2-^ 
□ P-N,N-5/^;U7-fehTSK(45iil)*ln3Lfc 

;b*^^P-7h^7-f-|cr*«L, 2-[5-[3- 
(3-^PP7i/4r5/)7— 'jyi^-y^^U-SA?^ 
h7tKPt 0 U = K[4,5-b]y-tfe>-9--r;U]-N,N-v 
^U7-feh75Ktfb*tt 299)(21mg)£»fc 0 

l H-NMR(CDCl 3 ) 5 1.90-2. 15(4H,m), 2.44(3H,s), 
2.98(3H,s), 3.09(3H,s), 3.53-3.65(2H,m) s 3.99 
(lH,d,J=16.2Hz), 4.64(lH,m), 4.89(1 H,d,J=l 6.2 
Hz), 4.96(1 H,d,J=7.0Hz), 6.24-6.42(3H,m), 6.8 
3-6.89(1 H,m), 6.99-7.26(4H,m), 8.08(lH,s) 

[0322] 

mmm 300 

(it-Sty) 300 (DMfe) 

2-[5-[3-(3-^7PP^xy+i/)7-U/]-2-^;U-5 s 
6,7,8-^h7tKPt 0, J^K[4,5-b]7-tft:>-9->f;U]- 
N^-v>T;i/74zh75K(1.14g)£ CHIRALPAK 
AD(50mmID x 500mmL)£ffll*T3fc3*#S] 
L.(+)-2-[5-[3-(3-^PP^xy^v)7-Uy]-2-y 
^;U-5,6,7,8-T-h : 7tKPt 0 'JSK[4 J 5-b]7-tft 0 >- 
9--fJU]-N,N-S/^;i/7-bh75K«b*» 300)(5 
15mg)£f#fc 0 

[Qf] D =+13.1° (C=0.4M£/—;U,20 deg C) 
IR(KBr)3 3 1 2,2934, 1 653 , 1 583 , 1 223, 1 1 50,73 1 crn 



[0321] 

Working Example 2 99 
(Production of compound 299 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -6, 7, 8, 9- it 
melted [tetorahidoropirimido ] [4 and 5 -b ] azepine -5 -amine 
(0. 1 1 g ) in N, N- dimethylformamide (2.2 ml ),2 -chloro -N, 
N- dimethylacetamide after adding (45;mu 1 ), 18 hours it 
agitated with room temperature including 60% sodium 
hydride (13 mg ). 

In reaction mixture it extracted with ethylacetate including 
sodium bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 8- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethy lacetamide (compound 299 ) (2 1 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.90 - 2.15 (4 
H, m ), 2.44 (3 H, s ), 2.98 (3 H, s ), 3.09 (3 H, s ), 3.53 - 
3.65(2 H, m ), 3.99 (1 H, d, J=16.2Hz ), 4.64 (1 H, m ), 4.89 
(1 H, d, J=16.2Hz ), 4.96 (1 H, d, J=7.0Hz ), 6.24 - 6.42 (3 H, 
m ), 6.83 - 6.89(1 H, m ), 6.99 - 7,26 (4 H, m ), 8.08 (1 H, s ) 

[0322] 

Working Example 300 
(Production of compound 300 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 
8- [tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethy lacetamide (1 . 14 g ) optical resolution was done 
making use of ChiralPak AD (50 mmlDX 500mmL ),(+) - 2 - 
[5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 8- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethylacetamide (compound 300 ) (515 mg ) was acquired. 

[;al] <sub>D</sub>=+13.1* (C=0.46, methanol , 20deg C ) 

IR (KBr ) 33 1,229,341 ,653,158,3 12,23 1 ,150,73 1 cm 
<sup>-K/sup> 



7E*#Wfi!C25H28N502CI<tLT 






elemental analysis values C25H28N502C1 doing 


Calcd. :C, 64. 44;H, 6. 06;N 


15. 03 
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Calcd.:C,64.44;H,6.06;N 


15.03 


Found : 


:C, 64. 51 ; 


;H. 6. 25; 


;N, 


15. 05 


Found: 


:C,64.51; 


; H,6.25; 


;N, 


15.05 



[0323] 

mmm 301 

2-[5-[3-(3-^PP7x/^>)7-'jy]-2-^;i/-5 5 
6,7,8-xh^tKPt 0 USK[4,5-b]7-trt°>-9-<>lU]- 
N,N-v>^;U7-bh7^K(1.14g)^ CHIRALPAK 
AD(50mrnID x 500mmL)£ ffll^T^^^flJ 

T;U-5 3 6 3 7,8-^K^tKPt 0| J^K[4 s 5-b]7^t°>- 
9-<;U]-N s N-5/y^;U7-bh75K«b^» 301X5 
21mg)£*#fc 0 

[a] D =-14.5° (C=0.43,>^y— ;U,20 deg C) 
IR(KBr)3299,2934, 1 65 1 , 1 5 84, 1 223, 1 1 50,73 1 cm" 



[0323] 

Working Example 301 
(Production of compound 301 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 
8- [tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethylacetamide (1 .14 g ) optical resolution was done 
making use of ChiratPak AD (50 mmlDX 500mmL ),(-) - 2 - 
[5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 8- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethylacetamide (compound 301 ) (521 mg ) was acquired. 

[;al] <sub>D</sub>=-14.5* (C=0.43, methanol , 20deg C ) 

IR (KBr ) 329,929,34 1 ,65 1 , 1 58,4 1 2,23 1 , 1 50,73 1 cm 
<sup>-K/sup> 



S*#WttC25H28N502Cl£LT 








elemental analysis values C25H28N502C1 doing 








Calcd. :C, 64. 44;H, 6. 06;N 


15. 03 


Calcd.:C,64.44;H,6.06;N 


15.03 


Found : 


:C, 64. 31 ; 


;H, 5. 85; 


;N, 


1 


4. 87 


Found: 


:C,64.31 ; 


;H,5.85; 


;N, 


1 


4. 87 


[0324] 

mmm 302 




[0324] 

Working Example 302 









(lb£fe 302 (DSJ6) 

3-(l,3-^>y^7V r -~^-2--r>/UyH^rV)-N-(2-y 

^;i/-6 f 7 f 8 f 9-xh^tKnbf"JSK[4 > 5-b]7-lftf>- 
5-^ , Jf r >)7~ l J>(0.21g)IC^/— ;U(6.3ml)£ 
1)UK. PS?(59jU 1). v7yh l JtKPl55^h'J 
^A(65mg)^D^T,M;aicr 2 ftMflMfL 

tZo 



(Production of compound 302 ) 

3 - (1 and 3 -benzothiazole -2- yl methoxy ) -N- to (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) aniline (0.21 g ) 2 hours it agitated with room 
temperature including methanol (6.3 ml ), acetic acid (59;mu 
1 ), including cyano tri hydro boric acid sodium (65 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 
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;U*^A^P^h^"7^-|CTffiSL. N-[3-(l, 
3-K>y^7y— iU-2-^;i/>h*S/pi-;U]-2- 
>^;U-6,7 f 8,9-T-h7tKPtfU5K[4,5-b]7-tfbf 
>-5-75>«b^* 302)(121mg)£fcfc o 

'H-NMRCCDCy 5 1.83-2. 13(4H 9 m), 2.47(3H,s), 
3.24-3.47(2H,m), 4.64(lH,m), 5.38(lH,m), 5. 
42(2H,s), 6.20-6.26(2H,m), 6.35-6.41(lH,m), 
7.06(lH,t,J=7.8Hz), 7.38-7.53(2H,m), 7.86-7.91 
(lH,m), 8.02(1 H,d,J=8.0Hz), 8.15(lH,s) 

IR(KBr)3252,2938, 1 590,1435, 1 1 92,73 1 cm' 1 



[0325] 

mmm 303 

(it^m 303 ®»&) 

3-[(E)-2-(5-^5 1 ;U-2-^x-;U-l,3-^-^r-^ % /-;U 
^-^f/U)XT--;i/]-N-(2-y^>U-6J,8 > 9--rh i 7tK 
Ptf l JSK[4,5-b]Ti?lf>-5--fUx>)T- l J>(0. 
16g)!C>£/-;K4.8ml)£*D*_. ffFl£(42/i 1). > 
T/h'JtKPlS9^h l J^A(46mg)^P^T, 



;u*^A^PTh^7-f— rcrlimu 2-*^u 

-N-[3-[(E)-2-(5-/^;U-2-^xii^-l,3-^-+^y 
— ;U_4^;U)x^-;U]^xz:;U]-6,7,8,9- J rh^t 
KPt 0| JSK[4,5-b]7-tft 0 >-5-75>ab^^ 303) 
(83mg)£#fco 

l H-NMR(CDCl 3 ) <5 1 .93-2.20(4H,m), 2.48(3H,s), 
2.49(3H,s), 3.35-3.49(2H,m), 3.96(1 H,m), 4.7 
0(lH,m), 5.18(lH,s), 6.45-6.50(lH,m), 6.73(1 
H,m), 6.82(lH,d,J=15.6Hz), 6.94(1 H,d,J=7.8H 
z), 7.15(lH,t,J=7.8Hz), 7.25(lH,d,J=15.8Hz), 
7.41-7.49(3H,m), 8.03-8.09(2H,m), 8.21 (lH,s) 

IR(KBr)324 1 ,2926, 1 584, 1 443,73 1 cm' 1 

[0326] 

mmm 304 

tfb^tt 304 (DSl£) 

2->^;L/-6,7,8,9-T-h^tKPt°«J = K[4 J 5-b]7-tf 
tf>-5-^->(1.5g)ICh;UX>(45ml)$JP^,3-(^ 
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solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - (1 and 3 
-benzothiazole -2- yl methoxy ) phenyl ] - 2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5 -amine 
(compound 302 ) (121 mg ) wasacquired. 

<sup>l</sup>H-nrnr (CDCKsub>3</sub> );de 1.83-2.13 (4 
H, m ), 2.47 (3 H, s ), 3.24 - 3.47 (2 H, m ), 4.64 (1 H, m ), 
5.38(1 H, m ), 5.42 (2 H, s ), 6.20 - 6.26 (2 H, m ), 6.35 - 6.41 
(1 H, m ), 7.06 (1 H, t, J=7.8Hz ), 7.38 - 7.53 (2 H, m ),7.86 - 
7.91 (1 H, m ), 8.02 (1 H, d, J=8.0Hz ), 8.15 (1 H, s ) 

IR (KBr ) 32,522,938,159,014,351,192,731 cm 
<sup>-K/sup> 

[0325] 

Working Example 303 
(Production of compound 303 ) 

3 - [ (E ) - 2 - (5 -methyl -2- phenyl -1,3- oxazole -4- yl ) 
ethenyl ] -N- to (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] 
[4 and 5 -b ] azepine -5-ylidene ) aniline (0.16 g ) 3 hours it 
agitated with room temperature including methanol (4.8 ml ), 
acetic acid (42;mu 1 ), including cyano tri hydro boric acid 
sodium (46 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [3 - [ (E ) 
- 2 - (5 -methyl -2- phenyl -1,3- oxazole -4- yl ) ethenyl ] 
phenyl ] - 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 303 )(83 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.93 - 2.20 (4 
H, m ), 2.48 (3 H, s ), 2.49 (3 H, s ), 3.35 - 3.49 (2 H, m ), 
3.96(1 H, m ), 4.70 (1 H, m ), 5.18 (1 H, s ), 6.45 - 6.50 (1 H, 
m), 6.73(1 H,m), 6.82(1 H, d, J=15.6Hz), 6.94(1 H, d, 
J-7.8Hz ), 7.15(1 H, t, J=7.8Hz ), 7.25 (1 H, d, J=15.8Hz ), 
7.41 - 7.49 (3 H, m ), 8.03 - 8.09 (2 H, m ), 8.21 (1 H, s ) 

IR (KBr ) 3,241,292,615,841,443,731 cm <sup>-K/sup> 

[0326] 

Working Example 304 
(Production of compound 304 ) 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (1 .5 g ) 30 hour heating and refluxing it did 
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>v;U^*i/)7^ l J>(3.4g)^n^fc^s/^ ; 7h 
Kigx^irrtttiJLfco 



>Vil/t+y)7i-Jl/]-N-(2->f;b-6,7 ) 8 5 9-fh 
t t Kp t°'J 5 K[4, 5-b]7Hf t° >-5-*f U x^JTS^ 
(l.lg)*»fc. 

N-[3-(^>v;U^-^rv)7x-;U]-N-(2->5 1 ^-6, 
7,8 i 9-T-h5tKPtf , JSK[4 f 5-b]74ftf>-5-f , J 
f r >)T5>(1.0g)[cy^/-;K30ml)^AO^_,P 
B£(0.32ml), S/7-/hUtKPffi3BW-h l J^A(0.3 



;i/*^A^P-7h^7^— IZT»»L, N-[3-("< 
>i/;U^-+S/px=.;U]-2-^^^U-6,7,8»9-T-h5t 
KPt° l JSK[4,5-b]7^t°>-5-75>(^b'&^ 304) 
(0.57g)*#fc o 

'H-NMR(CDC1 3 ) 5 1.92-2. 14(4H,m), 2.48(3H,s), 
3.32-3.48(2H,m), 3.91(lH,d,J=7.0Hz), 4.62(1 
H,m), 5.00(2H,s), 5.12(1H,m), 6.18-6.24(2H, 
m), 6.32-6.38(lH,m), 7.10(lH,t,J=8.2Hz), 7.30- 
7.44(6H,m), 8.16(lH,s) 

[0327] 

mmm 305 

(it£ty} 305 <DMj&) 

2->^;U-6,7,8,9-xh7tKPt°U5K[4 5 5-b]7^ 
tf>-5-*>(0.20g)lCh;UX>(6.0ml)SJn>L.3- 
[[2-(4-^PP7i^U)-l > 3-3i-4r* % y— ;U-4-fJU] 
/h+v]7xg>(0.67g)^JP^./r^./^h^l/X 
>X^7tv>K--7K?Pfe(43mg)^iP^T 30 ft|H] 
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after adding the(benzyloxy ) aniline (3.4 g ), including 
p-toluenesulfonic acid acid *monohydrate (0.32 g ) including 
toluene (45 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasreflned with 

[shirikagerukaramukuromatogurafii ], N- [3 - (benzyloxy ) 
phenyl ] -N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) amine (1.1 g ) was acquired. 

N- [3 - (benzyloxy ) phenyl ] -N- to (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (1.0 g ) 3 hours it agitated with the room temperature 
including methanol (30 ml ), acetic acid (0.32 ml ), including 
cyano tri hydro boric acid sodium (0.35 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], N- [3 - (benzyloxy ) 
phenyl ] - 2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (compound 304 ) (0.57 g ) 
wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.92 - 2.14 (4 
H, m ), 2.48 (3 H, s ), 3.32 - 3.48 (2 H, m ), 3.91 (1 H, d, 
J=7.0Hz ), 4.62(1 H, m ), 5.00 (2 H, s ), 5.12 (1 H, m ), 6.18 - 
6.24 (2 H, m ), 6.32 - 6.38 (1 H, m ), 7.10 (1 H, t, J=8.2Hz ), 
7.30-7.44(6 H,m), 8.16(1 H, s ) 

[0327] 

Working Example 305 
(Production of compound 305 ) 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5 -on (0.20 g ) 30 hour heating and refluxing it did 
after adding the[[2 - (4 -chlorophenyl ) - 1 and 3 -oxazole -4- 
yl ] methoxy ] aniline (0,67 g ), including p-toluenesulfonic 
acid acid *monohydrate (43 mg ) including toluene (6.0 ml ), 
3-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 
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;u*^A^PThy77-f-icr««L, 3-[[2-(4- 

2/]-N-(2-J«f : ;U-6,7,8,9-T-h7tKPlf , JSK[4,5- 
b]7-tfe>-5->f'Jx>)7^ , J>(0.34g)^fco 

3-[[2-(4-^PP"7x-;U)-l } 3-7|-+-^ x /-;U-4->r 
;b]>h*2/]-N-(2->5 1 ;U^ > 7,8,9-Th7tKPfcf , J 
SK[4,5-b]7-tft°>-5--r , Jx>)7~ , J>(034g)IC 
;U(10.2ml)^iP7t, ftK(85jt/l), v7/h 
'JtKP[5 J 5^hU^A(93mg)^n^T.^S 
ICT 3 RBiaitLfco 

;U^A^P^H^^-|CT^S!£U N-[3-[[2- 
(4-<7PP^i— ;i/)-l,3-^-+-y- % /— JU-4--f;i/]>h 
*S/]7i-;i/]-2-^;U-6 > 7 i 8 f 9--rh7tKPtrU 
SK[4,5-b]7-tft?>-5-75>«b^tl 305)(241m 

l H-NMR(CDCl 3 )(S 1.85-2.16(4H,m), 2.47(3H,s), 
3.24-3.34(lH,m), 3.40-3.45(1 H,m), 3.95(lH 5 d, 

J=6.9Hz), 4.64(1 H,m), 5.01(2H,s), 5.13(lH,m), 
6.19-6.25(2H,m), 6.35-6.39(lH,m), 7.08(lH,t,J 

=8.1Hz), 7.41-7.46(2H,m), 7.96-8.01 (2H,m), 8. 

16(lH,s) 



With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], 3 - [[2 - (4 
-chlorophenyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] -N- (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) aniline (0.34 g ) was acquired. 

3 - [[2 - (4 -chlorophenyl ) - 1 and 3 -oxazole -4- yl ] 
methoxy ] -N- to (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
aniline (0.34 g ) 3 hours it agitated with room temperature 
including methanol (10.2 ml ), acetic acid (85;mu 1 ), 
including cyano tri hydro boric acid sodium (93 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - [[2 - (4 
-chlorophenyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] phenyl ] 
- 2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 305 ) (241 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.85 - 2.16 (4 
H, m ), 2.47 (3 H, s ), 3.24 - 3.34 (1 H, m ), 3.40 - 3.45 (1 H, 
m ),3.95 (1 H, d, J=6.9Hz ), 4.64 (1 H, m ), 5.01 (2 H, s ), 
5.13(1 H,m), 6.19-6.25 (2H,m), 6.35 -6.39(1 H, 
m ),7.08 (1 H, t, J=8.1Hz ), 7.41 - 7.46 (2 H, m ), 7.96 - 8.01 
(2 H,m), 8.16(1 H,s) 



7C*#*rffiC25H24N5O2CI'0. 5H20<tLT 




elemental analysis values C25H24N5O2Cl*0.5H2O doing 


Calcd. :C, 63. 76;H 


, 5. 35;N, 


14. 87 


Calcd.:C,63.76;H 


5.35 ;N, 


14. 87 


Found : 


:C, 63. 77; 


;H, 


5. 45; 


;N, 


1 


4. 69 


Found: 


:C,63.77; 


;H, 


5.45 ; 


;N, 


1 


4.69 



[0328] 

mmm 306 

(it£®> 306 



[0328] 

Working Example 306 
(Production of compound 306 ) 
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2-/5 1 ;U-6 5 7,8,9-7 L h^tKPt 0[ JSK[4,5-b]7^ 
t°>-5-^">(0.20g)lCh;UX>(6.0ml)^in^_,3- 
[(2-7i-;i/-l,3-f7y-JI/-4-^il.)>h+y]7 

-U>(o.64g)$Jn^-fcft,/^h;ux>x;U/t%> 

tt—*fttt(43mg)£iJ0*.T 30 H#P B 1*atftS;i?E 
BBxfjUctifflLfco 



^1,-6,7,8,9-x h^t KP t° «J 5 K[4,5-b]T-tf fcf>- 
5--f'Jx>)-3-[(2-7i-;U-l^-^7 % -/— ;i/-4--f 
;U)*h*$/]7- r J>(0.33g)£f#fco 



N-(2-^;U-6,7,8,9--Th^tKPtfU5K[4 J 5-b]7 
ift 0 >-5-^'Jx>)-3-[(2.^x^;U-l,3-^7y- 

;u-4->OU)*h*$/]7-U>(o.33g)lc*$/— ;u 

(9.9ml)£JjD*. S»(86jt£ 1), 5/7/MJtKnSa 
K1-h , J^A(94mg)^iPx.T.M;Slcr 3 mK 



Jt/A^A^P 7h^7^- dTttSU N-(2-> 
^;U-6 5 7,8,9-xh7tKPt 0| J = K[4 5 5-b]7^t°>- 
5-^T>IU)-N-[3-[(2-^x-^-l > 3-5 1 7y— ;U-4->< 
;U)yh+i/]7x->U]75>«b*» 306)(223mg) 

'H-NMRCCDCy 6 l .85-2. l6(4H,m), 2.47(3H,s), 
3.27-3.45(2H,m), 3.94(1 H,d,J==7.0Hz), 4.64(1 
H,m), 5.13(lH,m), 5.21(2H,s), 6.20-6.25(2H, 
m), 6.36-6.42(lH,m), 7.07(1 H,t,J=8.4Hz), 7.29 
(lH,s), 7.41-7.47(3H,m), 7.92-7.98(2H,m), 8.1 
7(1 H,s) 

IR(KBr)3248,2936,1590,1435,1191,733cm- 1 



[0329] 
HJStf'J 307 
(it£ty 307 CDS3i) 

4-[(3--hP37xy^v)>^;U]-2-^X-;U-l,3-^- 



2003-11-11 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 30 hour heating and refluxing it did 
after adding the[ (2 -phenyl -1,3- thiazole -4- yl ) methoxy ] 
aniline (0.64 g ), including p-toluenesulfonic acid acid 
*monohydrate (43 mg ) including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 

3 - [ (2 -phenyl -1,3- thiazole -4- yl ) methoxy ] aniline (0.33 
g ) was acquired. 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 3 - to [ (2 -phenyl -1,3- thiazole -4- yl ) 
methoxy ] aniline (0.33 g ) 3 hours it agitated with the room 
temperature including methanol (9.9 ml ), acetic acid (86;mu 
1 ), including cyano tri hydro boric acid sodium (94 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) -N- [3 - 
[ (2 -phenyl -1,3- thiazole -4- yl ) methoxy ] phenyl ] amine 
(compound 306 ) (223 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1 .85 - 2, 16 (4 
H, m ), 2.47 (3 H, s ), 3.27 - 3.45 (2 H, m ), 3.94 (1 H, d, 
J=7.0Hz ), 4.64(1 H, m ), 5.13 (1 H, m ), 5.21 (2 H, s ), 6.20 - 
6.25 (2 H, m ), 6.36 - 6.42 (1 H, m ), 7.07 (1 H, t, J=8.4Hz ), 
7.29(1 H, s ), 7.41 - 7.47 (3 H, m ), 7.92 - 7.98 (2 H, m ), 8.17 
(1 H,s) 

IR (KBr ) 32,482,936, 1 59,0 1 4,35 1 , 1 9 1 ,733 cm 
<sup>-K/sup> 

[0329] 

Working Example 307 
(Production of compound 307 ) 

4 - [ (3 -nitro phenoxy ) methyl ] - 2 -thienyl -1,3- oxazole it 
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JK7.3g)£ 85%!$/— 83ml)IC=H 
»U ^b*JUvOA(1.34g), S7C^(6.8g)^JP 

M;glc;t*P^. -fe^HSiiU Btigi^Ucr 

t&?P^7Klcrj5t;f Alex 

yUrt^A^n^h^^-lcTffigiU 3-[(2-T 
>(4.5g)£*§fco 

t°>-5^>(0.20g)ICh^X>(6.0ml)^iP^.,3- 

7xiJ>(0.61g)£JjD*_fc&, /^h;UX>^/U/1"x 
— 7Kfn^(43mg)£}J0*T 30 B#5SWD^jI 

^x^;ncrtttliLfco 



;U*TA^7PVh^^^-[CTfflgL, N-(2-> 

s-^Ux^-^-^xxyu-i^-^-y-^-yu^- 
^;i^h*v]Txu>(o.3ig)£i#^ 



^t°>-5-^'Jx>)-3-[(2-TX-;U-l,3^^y 
- J lU_4-^;U)>h+v]TxU>(0.31g)[C>^y- 
^(9.31111)^^^.1^^(82^1). vT/hUtKP 
IS5^HJOA(90mg)£An*T> ^SIcT 3 B# 



-N-[3-[[2-(2-fI-il/)-l 5 3-t+^y-^-4-^ 
[4,5-b]rift°>-5-7:=>(ib^ 307)(141 mg)* 



2003-11-11 

melted (7.3 g ) in 85% ethanol (183 ml ), 4 hours heating and 
refluxing it did calcium chloride (1 .34 g ), including reduced 
iron (6.8 g ). 

After cooling, celite filtration it did in room temperature } 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [ (2 -thienyl -1, 3- 
oxazole -4- yl ) methoxy ] aniline (4.5 g ) was acquired. 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 30 hour heating and refluxing it did 
after adding the[ (2 -thienyl -1, 3- oxazole -4- yl ) methoxy ] 
aniline (0.61 g ), including p-toluenesulfonic acid acid 
*monohydrate (43 mg ) including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 

3 - [ (2 -thienyl -1,3- oxazole -4- yl ) methoxy ] aniline (0.31 
g ) was acquired. 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 3 - to [ (2 -thienyl -1,3- oxazole -4- yl ) 
methoxy ] aniline (0.3 1 g ) 3 hours it agitated with the room 
temperature including methanol (9.3 ml ), acetic acid (82;mu 
1 ), including cyano tri hydro boric acid sodium (90 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [3 - [[2 - 
(2 -thienyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] phenyl ] - 6, 
7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] azepine 
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'H-NMRCCDCWS 1.9I-2.13(4H,m), 2.47(3H,s), 
3.28-3. 50(2H,m), 3.94(lH,d,J=7.0Hz), 4.64(1 
H,m), 4.99(2H,s), 5.14(lH,m), 6.20-6.25(2H, 
m), 6.32-6.39(1 H,m), 7.03-7. 14(2H,m), 7.44(1 
H,dd,J=5.2,1.2Hz), 7.63(2H,m), 8.16(lH,s) 

IR(KJBr)3243, 1 590, 1 433, 1 1 63cm' 1 



-5-amine (compound 307 )(141 mg ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.91 - 2.13 (4 
H, m ), 2.47 (3 H, s ), 3.28 - 3.50 (2 H, m ), 3.94 (1 H, d, 
J=7.0Hz ), 4.64(1 H, m ), 4.99 (2 H, s ), 5.14 (1 H, m ), 6.20 - 
6.25 (2 H, m ), 6.32 - 6.39 (1 H, m ), 7.03 - 7.14 (2 H, 
m),7.44(l H, dd, J=5.2, 1.2Hz),7.63 (2 H, m ), 8.16(1 H, 
s) 

IR (KBr ) 3243, 1590, 1433 and 1 163 cm <sup>-K/sup> 



5c*»WffiC23H23N5O2S-0. 5H20<hLT 




elemental analysis values C23H23N5O2S*0.5H2O doing 


Calcd. :C, 62. 42;H, 5. 47;N 


15.83 


Calcd.:C,62.42;H,5.47;N 


15. 83 


Found : 


:C, 62. 59; 


;H, 5. 47; 


;N, 


15. 93 


Found: 


:C,62.59; 


;H,5.47; 


;N, 


15.93 



[0330] 

mmm 308 

(it&fa 308 <nm&) 

2- >^;i,-6,7,8 5 9-iFh^tKPt 0, J5K[4 5 5-b]7 7 ^ 
t°>-5-^>(0.20g)ICh;UX>(6.0ml)^iPK_, 3- 

[4-[(3-^pp^xy^v)^;u]-i,3-^+^ % 7— 

;U-2-^U]7-U>(0.68g)£iD*fc&, 
X>X;U*>^--7K?P i feJ(43mg)^iP^T 36 B# 

^*5A£PVKf57-f— iCTflKU 3-[4-[(3- 

^]-N-(2-^;U-6,7,8,9-TK^tKPt°'J^K[4,5- 
b]7 7 ^t°>-5--r i jT ? >)7 7 - , J>(0.27g)^^#/c o 

3- [4-[(3-^PP7x/*5/)>^;U]-l,3-**-y- % 7 
— ;U-2->T>'l/]-N-(2-y : ? L ;i/-6,7,8,9-7 L h : 7tKPt 0 
'J^K[4 5 5-b]7^t°>-5-^'J^>)7 7 x"J>(0.27g) 

ic^^y-;u(8.imi)^inx_. »H(67wi), vTV 

h , JtKP[5a^h'J^A(74mg)$iD^Ts MS 



[0330] 

Working Example 308 
(Production of compound 308 ) 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the [4 - [ (3 -chlorophenoxy ) methyl ] - 1 and 3 
-oxazole -2- yl ] aniline (0.68 g ), including p-toluenesulfonic 
acid acid *monohydrate (43 mg ) including toluene (6.0 ml ), 
3-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate- saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], 3 - [4 - [ (3 
-chlorophenoxy ) methyl ] - 1 and 3 -oxazole -2- yl ] -N- (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) aniline (0.27 g ) was acquired. 

3 - [4 - [ (3 -chlorophenoxy ) methyl ] - 1 and 3 -oxazole -2- 
yl ] -N- to (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) aniline (0.27 g ) 2 hours it 
agitated with room temperature including methanol (8.1 ml ), 
acetic acid (67;mu 1 ), including cyano tri hydro boric acid 
sodium (74 mg ). 
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->f;U]7x-;U]-2-> : 5 L ;U-6,7,8,9-T-h7tKPtf l J 
5K[4,5-b]7-lfbf>-5-75>«b*«!l 308)(165m 
g)£*#fc 0 

E H-NMR(CDC1 3 )6 1.87-2.17(4H,rn), 2.47(3H,s), 
3.31-3.49(2H,m), 4.17(lH,d,J=7.2Hz), 4.75(1 
H,m), 5.04(2H,s), 5.37(lH,m), 6.62-6.67(lH, 
m), 6.86-7.02(3H,m), 7.1 8-7.30(1 H,m), 7.36-7. 
40(1 H,m), 7.70(1 H,s), 8.18(lH,s) 

IR(KBr)3261.,1593 > 1435,735cm- 1 



It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - [4 - [ (3 
-chlorophenoxy ) methyl ] - 1 and 3 -oxazole -2- yl ] phenyl ] 
- 2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 308 ) (165 mg ) wasacquired. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 1.87-2.17 (4 
H, m ), 2.47 (3 H, s ), 3.31 -3.49 (2 H, m ), 4.17(1 H, d, 
J-7.2Hz ), 4.75(1 H, m ), 5.04 (2 H, s ), 5.37 (1 H, m ), 6.62 - 
6.67 (1 H, m ), 6.86 - 7.02 (3 H, m ), 7. 18 - 7.30 (1 H, 
m ),7.36 - 7.40 (1 H, m ), 7.70 (1 H, s ), 8.18 (1 H, s ) 

IR (KBr ) 326, 1 1 5,93 1 ,435,735 cm <sup>-K/sup> 



S*#«fffiC25H24N5O2CI-0. 5H20<tLT 




elemental analysis values C25H24N5O2Cl*0.5H2O doing 


Calcd. :C, 63. 76;H 


. 5. 35;N, 


14. 87 


Calcd.:C,63.76;H 


5.35 ; N, 


14. 87 


Found : 


:C, 63. 80; 


;H, 


5. 37; 


;N, 


1 


4. 95 


Found: 


:C,63.80; 


;H, 


5.37; 


;N, 


1 


4.95 



[0331] 
HJStflJ 309 
(<b*« 309 <DSi£) 

2-*?)i,-N-[3-[(5-*?)\,-2-7i:-)\,A 9 3-tt'* 
-J— ;U-4--f;U)^h*S/]7i— ;U]-6 f 7,8,9-Th5 
tKPt O| J5K[4,5-b]Tiftf>-5-75>(0.35g)^ 
N,N-v^JU7tx;UAT5K(7.0ml)ICj§jgLs60% 
7K^1b-t-h'J^A(70mg). 2-£PP-N,N-v^ 
;UT-bh75K(163/il)*JP*T90 deg CiZXl 

TtttULfco 

^JU-2-[2-^U-5-[3-[[5-y^;b-2-7i-;b-l,3- 



[0331] 

Working Example 309 
(Production of compound 309 ) 

2 -methyl -N- [3 - [ (5 -methyl -2- phenyl -1,3- oxazole -4- 
yl ) methoxy ] phenyl ] - 6, 7, 8 and 9 - it melted 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine (0.35 
g ) in the N, N- dimethylforrnamide (7.0 ml ), 12 hours it 
agitated with 90 deg C 60% sodium hydride (70 mg ), 2 
-chloro -N, N- dimethylacetamide including (163;mu 1 ). 

reaction mixture in room temperature after cooling, was 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N, N- dimethyl -2- [2 
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-Th7tKPt 0, JSK[4,5-b]7^t 0 >-9-^;U]7-bh 
75K(fc£«l 309)(51mg)£#fco 



'H-NMRCCDCW 5 1.93-2. 16(4H,m), 2.42(3H,s), 
2.43(3H,s), 2.99(3H,s), 3.10(3H,s), 3.61(2H, 
m), 4.00(lH,d,J=16.0Hz), 4.65(1 H,m), 4.81(1 
H,d,J=16.0Hz), 4.93(2H,s), 6.23-6.38(3H,m), 7. 
06(3H,m), 7.98-8.03(2H,m), 8.08(1 H,s) 

IR(KBr)334 1 ,2930, 1 653, 1 584, 1 340, 1 1 90,733cm' 



[0332] 

«b^«B 310 ©Slit) 

N,N-S/y^;U-2-[(2-^JI^6 i 7 > 8 s 9-T , h^tKPtf 
l J^K[4,5-b]7 7 -tft°>-5--r i jT r >)7Sy]^<>X7 7 
5K(0.11g)IC THF/**/— JU(6.6ml)£JP*_, » 
11(39 // 1), vTyh'JtKP[5a^h'J^A(43m 
g)£*P*T, filler 6 B#IH8t#Lfco 



;U*^A^P^h^^-ICTff SSU N,N-v* 
5 1 ;U-2-[(2-^5 L ;U-6,7A9-5 L h J 5tKPtf , J5K[4,5 

-b]T^e , >-5--r;u)75y]^>XT5K(^b^ti 3 

10)(15mg)£»fc o 

'H-NM^CDCb) 5 1.96-2. 13(4H,m), 2.46(3H,s), 
3.06(6H,s), 3.35(lH,m), 3.50(1 H,m), 4.66(1H, 
m), 5.18(lH,m), 5.57(lH,d,J=6.2Hz), 6.49(1H, 
d,J=8.6Hz), 6.66(lH,td,J=7.6,0.8Hz), 7.07-7.21 
(2H,m), 8.10(lH,s) 

IR(KBr)3247, 1 622, 1 586, 1 435,735cm -1 

[0333] 

HS£$J311 

«b^«B311 <Z>Sll£) 

N,N-v^^^-2-[(2-^;U-6,7,8,9-xh^tKPt° 
l J^K[4,5-b]T-|ft 0 >-5--r i Jf f >)T5y]-5-[4-(h 

l j^;i/7l-p^;upxy4 : -v] / <>X7SK(o.26g) 

IC THF/>^y-;U(15.6ml)^iD^. It»(62 U 1)> 
v7/h'JtKPl53^i-h l J^A(68mg)$iP^ 
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-methyl -5- [3 - [[5 -methyl -2- phenyl -1,3- oxazole -4- yl ] 
methoxy ] anilino ] - 5, 6, 7 and 8 - [tetorahidoropirimido ] [4 
and 5 -b ] azepine -9-yl ] acetamide (compound 309 ) (51 
mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.93 - 2.16 (4 
H, m ), 2.42 (3 H, s ), 2.43 (3 H, s ), 2.99 (3 H, s ), 3.10 (3 H, 
s ), 3.61(2 H, m ), 4.00 (1 H, d, J=16.0Hz ), 4.65 (1 H, m ), 
4.81 (1 H, d, J=16.0Hz ), 4.93 (2 H, s ), 6.23 - 6.38 (3 H, m ), 
7.06 (3 H, m ), 7.98- 8.03 (2 H, m ), 8.08 (1 H, s ) 

IR (KBr ) 334, 1 29,30 1 ,653, 1 58,4 1 3,40 1 , 1 90,733 cm 
<sup>-K/sup> 

[0332] 

Working Example 310 

(Production of compound 310) 

To N, N- dimethyl -2- [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amino ] benzamide (0.11 g ) 6 hours it agitated with room 
temperature including THF /methanol (6.6 ml ), acetic acid 
(39;mu 1 ), including cyano tri hydro boric acid sodium (43 
mg ). 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue which is acquired to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N, N- dimethyl -2- [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-yl ) amino ] benzamide (compound 310 ) (15 mg ) 
was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.96-2.13 (4 
H, m ), 2.46 (3 H, s ), 3.06 (6 H, s ), 3.35 (1 H, m ), 3.50 (1 H, 
m ), 4.66(1 H, m ), 5.18 (1 H, m ), 5.57 (1 H, d, J=6.2Hz ), 
6.49 (1 H, d, J=8.6Hz ), 6.66 (1 H, td, J=7.6, 0.8Hz ), 7.07 - 
7.21 (2 H,m), 8.10(1 H, s ) 

IR (ICBr ) 3,247,162,215,861,435,735 cm <sup>-l</sup> 
[0333] 

Working Example 3 1 1 

(Production of compound 311) 

N, N- dimethyl -2- [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amino ] - 5 - to [4 - (trifluoromethyl ) phenoxy ] benzamide 
(0.26 g ) 6 hours it agitated with the room temperature 
including THF /methanol (15.6 ml ), acetic acid (62;mu 1 ), 
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;U*7A*PTh^7-f-lCT««U N,N-v* 

-b]74fbf>-5--<;U)75-/]-5-(4-h l J^;U*P>^ 
;Upi/*2/]'<>X75K«b*» 31 l)(40mg)£ 

'H-NMRCCDCb) 5 1.96-2. 19(4H,m), 2.48(3H,s), 
3.04(6H,s), 3.33(lH,m), 3.50(lH,m), 4.63(1H, 
m), 5.19(lH,m), 5.50(1 H,d,J=6.2Hz), 6.51(1H, 
d,J=8.8Hz), 6.84-6.98(4H,m), 7.52(2H,d,J=8.8H 
z), 8.12(lH,s) 

[0334] 

Hjffi^j312 

N-(2->^;U-6 s 7A9-f"h7tKPtf , J5K[4 9 5-b]7 

ift°>-5->fgx>)-2-(ep»Ji?>-i--r;u*;u7tf 

-;U)-4-[4-(hU^^*'P^5 1 >Upxy^v]7- , J 
>(0.27g)IC THF/>^y— >U(16.2ml)^linx. It 
M(6\U\)s v7/h'JtKPl55^h'J^A(67m 
g)£ flO^T, MSICT 6 ftRalH^Lfco 



yUA^A^PVhy^-f— iCTfltSL, 2->^U 
-N-P-Cl-tfP'JS/^U*^*— ;U)-4-(4-h l J7;U 

KPt°'JSK[4,5-b]7-lft 0 >-5-7S>(1b^^ 312) 
(66mg)£t#fco 

'H-NMR^DCy <5 1.78-2.20(8H,m), 2.47(3H,s), 
3.23-3.78(8H,m), 4.64(lH,m), 5.21(lH,m), 6. 
10(lH,d,J=6.4Hz), 6.94(lH,d,J=8.8Hz), 6.88-6. 
98(4H,m), 7.52(2H,d,J=8.8Hz), 8.12(lH,s) 



[0335] 
*«5«313 
(1b«tt313 0)Sfi) 
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i 

including cyano tri hydro boric acid sodium (68 mg ). 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue which is acquired to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N, N- dimethyl -2- [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-yI ) amino ] - 5 - (4 -trifluoromethyl ) 
phenoxy ]benzamide (compound 311 ) (40 mg ) wasacquired. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 1.96 - 2.19 (4 
H, m ), 2.48 (3 H, s ), 3.04 (6 H, s ), 3.33 (1 H, m ), 3.50 (1 H, 
m), 4.63(1 H,m), 5.19(1 H, m ), 5.50(1 H, d, J=6.2Hz), 
6.5 1 (1 H, d, J=8.8Hz ), 6.84 - 6.98 (4 H, m ), 7.52 (2 H, d, 
J=8.8Hz), 8.12(1 H,s) 

[0334] 

Working Example 3 1 2 
(Production of compound 312 ) 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 2 - (pyrrolidine -1- ylcarbonyl ) - 4 - to 
[4 - (trifluoromethyl ) phenoxy ] aniline (0.27 g ) 6 hours it 
agitatedwith room temperature including THF /methanol 
(16.2 ml ), acetic acid (61 ;mu 1 ), including the cyano tri 
hydro boric acid sodium (67 mg ). 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue which is acquired to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [2 - (1 
-pyrrolidinyl carbonyl ) - 4 - (4 -trifluoromethyl ) phenoxy ] 
phenyl ]-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 312 ) (66 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.78 - 2.20 (8 
H, m ), 2.47 (3 H, s ), 3.23 - 3.78 (8 H, m ), 4.64 (1 H, m ), 
5.21(1 H, m ), 6.10 (1 H, d, J=6.4Hz ), 6.94 (1 H, d, 
J=8.8Hz ), 6.88 - 6.98 (4 H, m ), 7.52 (2 H, d, J=8.8Hz ), 8. 12 
(lH,s) 

[0335] 

Working Example 3 1 3 
(Production of compound 313) 
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N-(2-^;U-6 > 7 > 8,9--rh^tKPfcf , J5K[4,5-b]7 

^t 0 >-5--r'jf : >)-3-(3-h , J^;u^p^xy4 L v) 

7-iJ>(0.29mg)lC>^ry— ;i/(8.7ml)*»#L. 
K»(81//l),5/7/HJtKPS5i|-i-h l J^A(8 
8mg)^iPx.T s MffllCT 18 B#[H«#Lfco 



JU*^A$P Vh^7*— 2-WU 

-N-p-p-chu^^p^^^iy^e/px— 

;U]-6,7,8,9-^h7tKPt 0 'J5K[4,5-b]7-tft°>-5- 
75>(fc£tt 313)(156mg)*»fc 0 

l H-NMR(CDCl 3 ) d 1.92-2. 14(4H,m), 2.48(3H,s), 
3.39(2H,m), 4.02(1 H,d,J=7.0Hz), 4.62(lH,m), 
5.13(lH,m), 6.22-6.38(3H,m), 7.07-7.16(2H, 

m), 7.24-7.45(3H,m), 8.15(lH,s) 

IR(KBr)3245,l 589,1435,837cm -1 

[0336] 

HJ£#|J314 

at&m 3H ©Mat) 

-etf>-5--f l Jf r >)-2-(^E^7|^ , J>-4--<;U*^7t5 
-;U)-4-[4-(h"j7;i/*P^JUpxy*5/]7— U 
>(0.22g)[C^y— ;U(6.6ml)£ iHX., Bf l£(48 ji 
1). v7yh'JtKPlS J 5K^-h , J^A(52mg)^iP 

mmizx 12 B#^«#Lfco 



tt«Lfc. 

;u*^A^p vKf^-r-rcTfWU 2->^;u 

-N-[2-(4-^E;U7tx'J-;U*yU^-;L,)-4-[4-(h , J^ 
^U^"P/5 1 ;U)7xy+5/]^x^.;U]-6,7,8,9-T'h^ 
tKPeU5K[4,5-b]7-l?lf>-5-7S>«b*» 31 
4)(132mg)£#fc 0 

'H-NMR(CDC1 3 )<5 1.77-2.20(4H s m) s 2.48(3H,s), 
3.39(lH s m), 3.53-3.76(5H,m), 3.90-3.93(4H, 
m), 4.68(lH,m), 5.44(1 H,d,J=6.0Hz), 5.94(1H, 
m), 6.50(1 H,d,J=9.2Hz), 6.83(lH,d,J=3.0Hz), 
6.91-6.98(3H,m), 7.53(2H,d,J=8.8Hz), 8.08(1H, 
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N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 3 - it melted methanol (8.7 ml ) in (3 
-trifluoro phenoxy ) aniline (0.29 mg ), 18 hoursit agitated 
with room temperature acetic acid (8 1 ;mu 1 ), including cyano 
tri hydro boric acid sodium (88 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [3 - [3 - 
(trifluoromethyl ) phenoxy ] phenyl ] - 6, 7, 8 and 9 - 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 313 )(1 56 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.92 - 2.14 (4 
H, m ), 2.48 (3 H, s ), 3.39 (2 H, m ), 4.02 (1 H, d, J=7.0Hz ), 
4.62 (1 H, m ), 5.13(1 H, m ), 6.22 - 6.38 (3 H, m ), 7.07 - 
7.16 (2 H, m ), 7.24 - 7.45 (3 H, m ), 8.15 (1 H, s ) 

IR (KJBr ) 324,515,891,435,837 cm <sup>-K/sup> 

[0336] 

Working Example 314 
(Production of compound 314 ) 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 2 - (morpholine -4- ylcarbonyl ) - 4 - to 
[4 - (trifluoromethyl ) phenoxy ] aniline (0.22 g ) 12 hours it 
agitatedwith room temperature including methanol (6.6 ml ), 
acetic acid (48;mu 1 ), including the cyano tri hydro boric acid 
sodium (52 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [2 - (4 
-morpholinyl carbonyl ) - 4 - [4 - (trifluoromethyl ) phenoxy ] 
phenyl ] - 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 3 14 )(1 32 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.77 - 2.20 (4 
H, m ), 2.48 (3 H, s ), 3.39 (1 H, m ), 3.53 - 3.76 (5 H, m ), 
3.90 -3.93 (4 H, m ), 4.68 (1 H, m ), 5.44 (1 H, d, J=6.0Hz ), 
5.94 (1 H, m ), 6.50 (1 H, d, J=9.2Hz ), 6.83 (1 H, d, 
J=3.0Hz ), 6.91 - 6.98 (3 H, m ),7.53 (2 H, d, J=8.8Hz ), 8.08 
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s) 

[0337] 
5Ufe#J315 

«b^»3i5a)»ift) 

l-[2^[(2->^;U6,7 3 8,9--Th^tKPt 0, J^K[4,5-b] 

>»X^;K0.66g)[C>4iy-;U(19.8ml)*jBA. 
ftH(0.19ml).S/7/MJtKP[55tt^h'J^A 
(209mg)£iPa.T. MSICT 12 B*IH«#Lfco 

tt«Lfco 

;U*^A^PVh^^— iCTfMU l-[2-[(2- 
WU-6,7,8,9-t- r^fcKPt°U5K[4,5-b]7-t£t? 

>-5--f;u)7 7 5y]-5-[4-(h , J^^^p>5 1 >/upxy 

(<b£«B 315)(282mg)£#fc 0 

'H-NMR^CDCh) 5 1.21(3H,t,J=7.0Hz), 1.55-1.7 
6(2H,m), 1.83-2.18(6H,m), 2.48(3H,s), 2.56(1 
H,m), 3.07(2H,m), 3.34(lH,m), 3.50(lH,m), 4. 
06-4.20(2H,m), 4.17(2H,q,J=7.0Hz), 4.63(1H, 
m), 5.22(1 H,m), 5.35(1 H,d,J=6.2Hz), 6.50(2H, 
d,J=8.4Hz), 6.82(lH,d,J=3.0Hz), 6.89-6.98(3H, 
m), 7.52(2H,d,J=8.8Hz), 8.11(lH,s) 



(1 H,s) 
[0337] 

Working Example 315 
(Production of compound 315) 

1 - To [2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) amino ] - 5 - [4 - 
(trifluoromethyl ) phenoxy ] benzoyl ] piperidine -4- 
carboxylic acid ethyl (0.66 g ) 12 hours it agitated with room 
temperature including methanol (19.8 ml ), acetic acid (0.19 
ml ), including cyano tri hydro boric acid sodium (209 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafli ], 1 - [2 - [ (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
amino ] - 5 - [4 - (trifluoromethyl ) phenoxy ] phenyl ] - 4 
-piperidine carboxylic acid ethyl (compound 315 ) (282 mg ) 
was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.21 (3 H, t, 
J=7.0Hz ), 1.55 - 1.76 (2 H, m ), 1.83 - 2.18 (6 H, m ), 2.48 (3 
H, s ), 2.56(1 H, m ), 3.07 (2 H, m ), 3.34 (1 H, m ), 3.50 (1 H, 
m ), 4.06 - 4.20 (2 H, m ), 4.17 (2 H, q, J=7.0Hz ), 4.63 (1 H, 
m ), 5.22(1 H, m ), 5.35 (1 H, d, J=6.2Hz ), 6.50 (2 H, d, 
J=8.4Hz ), 6.82 (1 H, d, J=3.0Hz ), 6.89 - 6.98 (3 H, m ), 7.52 
(2 H, d, J-8.8Hz), 8.11 (1 H,s) 



5c*# W 11C3 1 H34N504F3 • 0. 


5H20£LT 




elemental analysis values C31 H34N5O4F3*0. 


5 H20 doing 


Calcd. :C, 61. 38;H, 


, 5. 82;N 


1 1. 54 


Calcd.:C,61.38;H, 


5.82 ;N 


11.54 


Found : 


:C, 61. 31 ; 


;H, 


5. 67; 


;N. 


11. 76 


Found: 


:C,61.31 ; 


;H, 


5.67; 


;N, 


11.76 



[0338] 

HJ£#J316 

«b**316(D«lifi) 

N.[3-(3^aP7iy*y)7i-;b]-2-^Jl/-6,7 3 
8,9-xh5tKPhf'J5K[4,5-b]7iffcf>-5-7S> 



[0338] 

Working Example 3 1 6 
(Production of compound 316) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -6, 7, 8, 9- it 
melted [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
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(0.22g)*h;Ux>(6.6ml)lc5SjBL.**BlFil(55 
li 1)£JJD*, 12 ^ft1J)PiiiI3SLfco 



;U*^A^P Vh^^-lcrmSSL. N-[3-(3- 
<7PP7xy^ri/)37x^;U]-N-(2-^;U-6,7,8,9- 
^h^tKPt 0| J5K[4,5-b]T^t°>-5-^;U)7-tzh 
75K(fb£*l 316)(129mg)*»fco 



'H-NMRtCDCy (5 1.89-2. 13(4H,m), 2.02(3H,s), 
2.71(3H,s), 3.37-3. 56(lH,m), 3.91-4.05(1H, 
m), 4.12-4.18(lH,m), 4.44(1 H,m), 5.97-6.00(1 
H,m), 6.22-6.40(2H,m), 6.78-7.24(5H,m), 8.59 
(lH,s) 

[0339] 

HM^J317 

«b**3i7©»a) 

l-[2-[(2-y^;U-6 J 7 5 8,9--Th^tKPt 0| JSK[4 J 5-b] 
T^tf>-5-f^)7^y]-5-[4-(h l J^^U7|-P^T 
^U)7xy^v]K>y^^]-4-t D ^Uv>*;U^> 
Kx^;U(0.26g)*^$y-;K5.2ml)lCj6»L, 1 
*1^7ki£<b*h'J^A(1.3ml)£ »5t, MKT 
12 »M«»Lfc 0 

i nmmmzx p h=5 *et»me*i»* 

ft»X^;UzT*£U l-[2-[(2->^;U-6,7,8 5 9- 
^h7tKPt 0 'JSK[4,5-b]T-tft o >-5-^;U)7^y] 

-5-[4-(h>j7jU*p^;upxy+i/]K>!/^JU] 

-4-lf^y2/>rt;U7!?>»(1b*tt 317)(82mg)£ 
mp 146- 148 deg C. 

'H-NMRCCDCy <5 1.78-2. 12(8H,m), 2.52(3H,s), 
3.04(2H,m), 3.34(4H,m), 3.70(2H,m), 4.91-5. 
03(lH,m), 5.43(1 H,d,J=8.0Hz), 6.71(lH,d,J=8.8 
Hz), 6.92(1 H,d,J=3.0Hz), 7.02-7.27(2H,m), 7.7 
0(2H,d,J=8.4Hz), 7.80(lH,s), 8.20(1 H,br) 
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(0.22 g ) in toluene (6.6 ml ),12 hour heating and refluxing it 
did including acetic anhydride (55;mu 1 ). 

In room temperature after cooling, it extracted with 
ethylacetate including the saturated aqueous sodium 
bicarbonate . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) acetamide 
(compound 316 ) (129 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.89 - 2.13 (4 
H, m ), 2.02 (3 H, s ), 2.71 (3 H, s ), 3.37 - 3.56 (1 H, m ), 
3.91 -4.05(1 H,m), 4.12 -4.18(1 H, m ), 4.44 (1 H, m ), 
5.97 - 6.00 (1 H, m ), 6.22 - 6.40 (2 H, m ), 6.78- 7.24 (5 H, 
m), 8.59(1 H,s) 

[0339] 

Working Example 3 1 7 
(Production of compound 317 ) 

1 - [2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-yl ) amino ] - 5 - [4 - (trifluoromethyl ) 
phenoxy ] benzoyl ] - 4 -piperidine carboxylic acid ethyl it 
melted (0.26 g ) in methanol (5.2 ml ), 12 hours itagitated 
with room temperature including 1 normal sodium hydroxide 
(1.3 ml). 

It made pH *5 with 1 normal hydrochloric acid , removed 
solvent under vacuum . 

In residue which it acquires it extracted with tetrahydrofuran 
/ethylacetate includingwater. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired waswashed with hexane /ethylacetate , 1 - [2 - [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-yl ) amino ] - 5 - [4 - (trifluoromethyl ) phenoxy ] 
benzoyl ] - 4 -piperidine carboxylic acid (compound 3 1 7 ) (82 
mg ) was acquired. 

mpl46-148degC. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.78 - 2.12 (8 
H, m ), 2.52 (3 H, s ), 3.04 (2 H, m ), 3.34 (4 H, m ), 3.70 (2 
H, m ), 4.91- 5.03 (1 H, m ), 5.43 (1 H, d, J=8.0Hz ), 6.71 (1 
H, d, J=8.8Hz ), 6.92 (1 H, d, J=3.0Hz ), 7.02 - 7.27 (2 H, rn ), 
7.70 (2 H, d, J=8.4Hz ), 7.80(1 H, s ), 8.20 (1 H, br ) 
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IR(KBr)3220 5 2934,1709,1595,1327,1065cm- 1 IR (KBr ) 3220, 2934, 1709, 1595, 1327 and 1065 cm 

<sup>-l</sup> 

5c*^#fffiC29H30N5O4F3-1MeOH-1H2Oi:LT 



elemental analysis values C29H30N5O4F3*lMeOH*lH2O doing 
Calcd. :C, 58. 15;H, 5. 86;N, 11. 30 



Calcd.:C,58.15;H,5.86;N,11.30 



Found : 


:C, 57. 92; 


;H, 6. 01 ; 


;N, 11. 10 


Found: 


:C,57.92; 


;H,6.01; 


;N,11.10 



[0340] 
3U6^J318 
«b*ft318©»J6) 

N-[3-[3-[(2-/^;W,8 f 9-f-h7tKPtf l J5K[4, 
5-b]Tirt°>-5--r'Jx>)T^y]7xy+v]7x- 
;U]7-teh75K(177mg)*^^y— ;U(5.3ml)lC» 

*L,mi(76/ii). vT/hutKnis^sb-hu 

^ A(83mg)£iP*_T, MiUICT 12 ttfBtt^L 

fee 

^^A^nvh^7^-IZTfflML, N-[3-[3- 
[(2-^;U-6,7,8 > 9--rh7tKPfcf I J5K[4,5-b]7-tf 
t°>-5-f;U)75ypxy^rv]^x^U]7-bh75 
K«b^*318X53mg)S»fco 

l H-NMR(CDCl 3 ) 5 1.94-2. 12(4H,m) 5 2.18(3H,s), 
2.47(3H,s), 3.23-3.45(2H,m), 4.20(1 H,d,J=4.8 
Hz), 4.55(lH,m), 5.12(lH,m), 6.23-6.43(3H, 
m), 6.69-6.72(1 H,m), 7.07(1 H,t,J=8.0Hz), 7.29 
(lH,t,J=8.0Hz), 7.64(1 H,d,J=7.8Hz), 8.04(1H, 
s), 8.73(1 H,s) 

IR(I£Br)3243,2936, 1 597,1435,1 1 84,73 1 cm" 1 
[0341] 

319 ©Sift) 



[0340] 

Working Example 3 1 8 

(Production of compound 318) 

It melted N- [3 - [3 - [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amino ] phenoxy ] phenyl ] acetamide (177 mg ) in methanol 
(5.3 ml ), 12 hours it agitatedwith room temperature acetic 
acid (76;mu 1 ), including cyano tri hydro boric acid sodium 
(83 mg). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - [3 - [ (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
amino ] phenoxy ] phenyl ] acetamide (compound 318 ) (53 
mg ) was acquired. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 1.94 - 2.12 (4 
H, m ), 2.18 (3 H, s ), 2.47 (3 H, s ), 3.23 - 3.45 (2 H, m ), 
4.20(1 H, d, J=4.8Hz ), 4.55 (1 H, m ), 5.12 (1 H, m ), 6.23 - 
6.43 (3 H, m ), 6.69 - 6.72 (1 H, m ), 7.07 (1 H, t, J=8.0Hz ), 
7.29(1 H, t, J-8.0Hz ), 7.64 (1 H, d, J=7.8Hz ), 8.04 (1 H, s ), 
8.73(1 H,s) 

IR (KBr ) 32,432,936, 1 59,714,35 1 ,1 84,73 1 cm 
<sup>-K/sup> 

[0341] 

Working Example 319 
(Production of compound 319) 
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N-(2->h^rVXT;U)-2-[(2-y^;b-6,7,8,9-^h^ 
tKPtfUSK[4 > 5-b]74ftf>-5--f l Jx>)75y]- 

N-^Pt°;u-5-[4-(h'J7;i,7l-p^;upx/+v] 

K>X75K(0.16g)C^/- ;K4.8ml)*JHK.. 
»g|(49//l), v7/h'JtKPl5dil^-h'J^A(5 
4mg)***T, MSICT 12 I^Hliff Lfco 



fiftft**lcr*»tt. fllE»T**S/* Alex 
fc«Lfc D 

*i/X^;U)-2-[C-^;U-6,7 > 8,9-Th5tKPtf l J 

[4-(h>J7;u*D>^;upiy*S/]'<>X75K 
(ft^»319)(53mg)S»fc. 



'H-NMRCCDCla) 5 0.83(3H,t,J=7.2Hz), 1 .57(2 
H,m), 1.91-2.19(4H,m), 2.48(3H,s), 3.20-3.43 
(4H,m), 3.26(3H,s), 3.45-3.68(4H,m), 4.62(1H, 
m), 5.01(lH,d,J=5.8Hz), 5.18(lH,m), 6.47(1H, 
d,J-9.6Hz), 6.88-6.98(4H,m), 7.52(2H,d,J=8.8H 
z), 8.14(lH,s) 

[0342] 

mmm 320 

(it^ty) 320 (DSiifi) 

24(4-7-tr^;ut°^^v>-i--r;u)*;u7n-;u]-N 

-(2->5 1 ;U-6,7 J 8,9- J rh ; 7tKPt 0| J5K[4,5-b]7'tf 

t^-s-f'j'rVH-H-chU^yu^p^^pxy 

*i/]7-U>(0.24g)*>5ry-;U(7.2ml)IC»« 
L> ftS(73 ju 1)> v7yh'JtKPl53K^hU^ 
A(80mg)£jD;iT, MiSICT 6 B#IHfll#Lfco 

*ET*II*fcSU »&nfc»«*fi*P«W 



;u*^A^p -*h^7-r— iccflWU n-[2-[(4- 

7^^;i/-l-t°^^vx;U)*;U7Kx;U]-4-[4-(h l J 

7,8,9-^h^tKnt 0| JSK[4,5-b]7-ri s t 0 >-5-7^> 
«b*«B 320)(0.15g)*»fco 



l H-NMR(CDCl 3 ) 8 1.75-2.1 l(4H,m), 2.01(3H,s), 
2.28(3H,s), 3.13-3.54(10H,m), 4.83(lH,m), 5. 



2003-11-11 

N- (2 -methoxyethyl ) - 2 - [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amino ] -N- propyl -5- to [4 - (trifluoromethyl ) phenoxy ] 
benzamide (0.16 g ) 12 hours it agitatedwith room 
temperature including methanol (4.8 ml ), acetic acid (49;mu 
1 ), including the cyano tri hydro boric acid sodium (54 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methoxyethyl ) - 
2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-yl ) amino ] -N- propyl -5- [4 - 
(trifluoromethyl ) phenoxy ] benzamide (compound 3 1 9 ) (53 
mg )was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 0.83 (3 H, t, 
J=7.2Hz), 1.57 (2 H,m), 1.91-2.19(4 H, m ), 2.48 (3 H, s ), 
3.20 - 3.43(4 H, m ), 3.26 (3 H, s ), 3.45 - 3.68 (4 H, m ), 4.62 
(1 H,m),5.01 (1 H,d,J=5.8Hz), 5.18(1 H,m), 6.47(1 H, 
d, J=9.6Hz ), 6.88- 6.98 (4 H, m ), 7.52 (2 H, d, J=8.8Hz ), 
8.14(1 H,s) 

[0342] 

Working Example 320 
(Production of compound 320 ) 

2 - [ (4 -acetyl piperazine -1- yl ) carbonyl ] -N- (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) - 4 - it melted [4 - (trifluoromethyl ) phenoxy ] 
aniline (0.24 g ) in methanol (7.2 ml ), 6 hours it agitated with 
room temperature acetic acid (73;mu 1 ), including cyano tri 
hydro boric acid sodium (80 mg ). 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue which is acquired to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [2 - [ (4 -acetyl -1- 
piperazinyl ) carbonyl ] - 4 - [4 - (trifluoromethyl ) phenoxy ] 
phenyl ] - 2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (compound 320 ) (0.15 g ) 
wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.75 - 2.1 1 (4 
H, m ), 2.01 (3 H, s ), 2.28 (3 H, s ), 3. 13 - 3.54 (10 H, m ), 
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51(lH,d,J=9.2Hz), 6.68(lH,d,J=9.2Hz), 6.94-7. 
08(5H,m), 7.70(2H,d,J=8.8Hz), 7.90(1 H,s) 



IR(KBr)3250,2928, 1 632, 1 443, 1 325,73 1 cm" 1 



[0343] 
HJ£#J321 
(it$® 321 (DSii) 

[4-[2-[(2->^;U-6,7 5 8,9-T- h^fc Kn fcf U £ K[4,5- 
b]7-tft°>-5-f , Jx>)T£/]-5-[4-[2-T5>/-5-[4 

^v>-i--r;u]^x^Ko.37g)^^y-;u(i 1 

ml)[C^<gL,P^(105//l), vTyh'JtKPl^ 
^h'J^A(114mg)^JlI]^T. ^;g(rr 6 mS 
mWLtzo 3SETiS^i£L, SIS £t&?0S 

ijfjisji^Aw^w^yj-izzmmL. [4- 

[2-[(2-^;L/-6,7,8,9-^h^tKPt 0, J£K[4,5-b] 

xT;U«bB-^ 321)(0.16g)£t#/c o l H-NMR(CD 
Cl 3 )(5l.27(3H,t,J=7.2Hz), 1.95-2. 18(4H,m), 2.4 
8(3H,s), 2.58(4H,m), 3.23(2H,s), 3.46-3.77(6H, 
m), 4.18(2H,q,J=7.2Hz), 4.56-4.68(lH,m), 5.18 
(lH,m), 5.37(1 H,d,J=5.8Hz), 6.50(lH,d,J=8.8H 
z), 6.81-6.87(4H,m), 7.53(2H,d,J=8.4Hz), 8.11 
( 1 H,s)IR(KBr)3355,2940, 1 746, 1 507, 1327,1 065c 
m* 1 ]] 

[0344] 

mmm 322 

(it£ty) 322 <DM&) 

N^-^^u^s^h^tKpe'jshKs-bjy 
p'jv~;u*;u^;u)Txij>(o.i5g)^h^t 

KP^^>/>^/-;K6.0ml)[CjP^.^^(53/i 
1). v7yh'JtKPS : 5^h»J^A(58mg)^iP 



$Lmuz 0 

JU^A^PVh^^-HCTffiMU 2-^JU 
-N-[4-(4-XhP^x/^rv)-2-(l-t°P , Jvx;U^ 



2003-11-11 

4.83(1 H, m ), 5.51 (1 H, d, J=9.2Hz ), 6.68 (1 H, d, 
J=9.2Hz ), 6.94 - 7.08 (5 H, ni ), 7.70 (2 H, d, J=8.8Hz ), 7.90 
(1 H,s) 

IR(KBr) 32,502,928,163,214,431,325,731 cm 
<sup>-K/sup> 

[0343] 

Working Example 321 
(Production of compound 321 ) 

[4 - [2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 

5 -b ] azepine -5-ylidene ) amino ] - 5 - it melted [4 - [2 
-amino -5- [4 - (trifluoromethyl ) phenoxy ] benzoyl ] 
piperazine -1- yl ] ethylacetate (0.37 g ) in methanol (1 1 ml ), 

6 hours itagitated with room temperature acetic acid (105;mu 
1 ), including cyano tri hydro boric acid sodium (1 14 mg ). It 
removed solvent under vacuum , it extracted with ethylacetate 
inaddition residue to in sodium bicarbonate-saturated water . 
With saturated saline after washing, it dried with magnesium 
sulfate . solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], [4 - [2 - [ (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
amino ] - 5 - [4 - (trifluoromethyl ) phenoxy ] benzoyl ] - 1 
-piperazinyl ] ethylacetate (compound 321 ) (0.16 g ) was 
acquired. <sup>l</sup>H-nmr (CDCKsub>3</sub> );de 1.27 
(3 H, t, J=7.2Hz ), 1.95 - 2.18 (4 H, m ), 2.48 (3 H, s ), 2.58 (4 
H, m ), 3.23 (2 H, s ), 3.46- 3.77 (6 H, m ), 4.18 (2 H, q, 
J=7.2Hz ), 4.56 - 4.68 (1 H, m ), 5.18 (1 H, m ), 5.37 (1 H, d, 
J=5.8Hz ), 6.50 (1 H, d, J=8.8Hz ), 6.81 -6.87 (4 H, m ), 7.53 
(2 H, d, J=8.4Hz ), 8.1 1 (1 H, s ) IR (KBr ) 3355, 2940, 1746, 
1507, 1327 andl065 cm <sup>-l</sup> ]] 

[0344] 

Working Example 322 
(Production of compound 322 ) 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 4 - (4 -nitro phenoxy ) - 2 - (1 
-pyrrolidinyl carbonyl ) aniline (0.15 g ) in addition to 
tetrahydrofuran /methanol (6.0 ml ), acetic acid (53;mu 1 ), 
including cyano tri hydro boric acid sodium (58 mg ), 6 hours 
it agitated with the room temperature . 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [4 - (4 
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;U7K-;U)7i-;U]-6,7,8,9--Th5tKPtr i J5K 
[4,5-b]7-tft°>-5-75>(^b^fel 322)(41mg)£ 

l H-NMR(DMSO-d 6 ) <5 1.71-1.92(3H,m), 1.95-2. 
03(lH,m), 2.28(3H,s), 3.16-3.52(10H,m), 4.81 
(lH,m), 6.05(lH,d,J=7.6Hz), 6.73(lH,d,J=8.6H 
z), 7.02-7. 12(5H,m), 7.91(lH,s), 8.23(lH,d,J= 
9.2Hz) 

[0345] 

mmm 323 

(Itl^ 323 ©SH6) 

2-y^;U-6 5 7,8,9-^h^t:KPt 0| J5K[4 5 5-b]T^ 
tf>-5-7 7 ^>(0.20g)^^h^tKP^^>(8.0ml) 
KJWBU 4-7iy+v7i-;WVy7*-h(0. 
24rol)£jD*.TMlCT 1 GHHflltfLfco 

RJ6*lc*tftiS.BIIx^jutTWULfco 

BHx^JHCT2fe»L,N-(2-^;U-6,7,8,9-xh 
7tKPt°USK[4 ) 5-b]7 7 ^t°>-5--r^)-N-(4-^x 
/*S/7i-;U)^ly7«b#* 323)(0.28g)£*# 

mp200-201 deg C. 

'H-NMR(DMSO-d 6 ) 5 1.78-1. 92(3H,m), 1.93-2. 
06(lH,m) s 2.31(3H,s), 3.24(2H,m), 4.95(1H, 
m), 6.53(1 H,d,J=8.2Hz), 6.89-7. 10(6H,m), 7.30 
-7.42(4H,m), 8.04(1 H,s), 8.47(1 H,s) 

IR(KBr)3279,1590,1507,1227 > 733cm- 1 



-nitro phenoxy ) - 2 - (1 -pyrrolidinyl carbonyl ) phenyl ] - 6, 
7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 322 )(41 mg ) was acquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1 .71 - 
1.92 (3 H, m ), 1.95 - 2.03 (1 H, m ), 2.28 (3 H, s ), 3.16 - 
3.52 (10 H, m ),4.81 (1 H, m ), 6.05 (1 H, d, J=7.6Hz ), 6.73 
(1 H, d, J=8.6Hz ), 7.02 - 7.12 (5 H, m ), 7.91 (1 H, s ), 8.23 
(1 H, d, J=9.2Hz) 

[0345] 

Working Example 323 
(Production of compound 323 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (0.20 g ) in tetrahydrofuran (8.0 ml ), 
1 hour itagitated with room temperature 4 -phenoxy phenyl 
isocyanate including (0.24 ml ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired waswashed with hexane /ethylacetate , N- (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
-N- (4 -phenoxy phenyl ) urea (compound 323 ) (0.28 g ) 
wasacquired. 

mp200-201deg C. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.78 - 
1.92 (3 H,m), 1.93-2.06(1 H,m),2.31 (3 H,s),3.24 (2 H, 
m ), 4.95(1 H, m ), 6.53 (1 H, d, J=8.2Hz ), 6.89 - 7.10 (6 H, 
m ), 7.30 - 7.42 (4 H, m ), 8.04 (1 H, s ), 8.47 (1 H, s ) 

IR(KBr) 3,279,159,015,071,227,733 cm <sup>-K/sup> 



7U^»flfffiC22H23N502 tLX 








elemental analysis values C22H23N502 doing 


Calcd. :C, 67. 85;H 


, 5. 95;N 


17. 98 


Calcd.:C,67.85;H 


5.95 ;N 


17. 98 


FouNd : 


:C t 67. 86; 


;H, 


5. 99; 


;N, 


18. 05 


FouNd: 


:C,67.86; 


;H, 


5.99; 


;N, 


18. 05 



[0346] 

mmm 324 



[0346] 

Working Example 324 
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(<b*« 324 (DM'M) 

2-p<T;i,-6,7,8,9-^h7Lh*PeU5hl4,5-b]7-tz 
tf>-5-75>(70mg)^ : fh7tKP7 : 7>(2.8ml) 
l=»»U 2-7xy**>7i— ^U-f V*>7*— h(8 

5jui)$iip^r^;aicT i mmmnuzo 

JEK*l=**ftlS.»l|i^H=TttHlLfc. 



IH|X*;M=T*»U N-(2-**;U-6,7A*-Th 
7tKPlf'J5K[4,5-b]THfbf>-5--f;U)-N-(2-7i 
y+v7i-^)-7b7«t^i 324)(87mg)£t# 

'H-NMR(DMSO-d 6 )<5 1.77-1. 84(3H,m), 1.99(1 
H,m), 2.30(3H,s), 3.13-3.32(2H,m), 4.89-4.98 
(lH,m), 6.77(1 H,d,J=8.1 Hz), 6.84-6.90(1 H,m), 
6.98-7.07(4H,m), 7.14(lH,t,J=7.2Hz), 8.03(1H, 
s), 8.23-8.29(2H,m) 

IR(KBr)3303, 1 538, 1 445, 1 2 1 5,748cm' 1 

[0347] 

HJStfiJ 325 

(it-Sty 325 0>£!i6) 

2-^^-6,7,8,9- : f h7tKPtf , J5Kt4,5-b]7-lf 
t°>-5-TS>(0.10g)^V^PP^^>(3.0ml)ICi!§ 

PL,4-(5-7tN;u5;i/-2-^'j;u) / <>-tr'>x;u7|N> 

75K(169mg)» MJ7-trh*v7kfiHb[S5*:f-h 
l JOA(238mg)^P^TMSlcr 12 B#IH8i#L 

tZo 

;u*7A^Pvh<f^>r— icrftML. 4-[5-[[(2 

->^;U-6 i 7,8 i 9-xh7tKPIf , J5K[4 i 5-b]74ft; 

>-5-^f;i/)7sy]^5 1 ;u]-2-7 , j^]'04f>x;i/ 

7fC/75K(<b£1*l 325)(90mg)£t#fc o 



'H-NMR(DMSO-d 6 )<5 1.65-1. 99(4H,m), 2.27(3 
H,s), 3.01-3. 15(lH,m), 3.60(1 H,m), 3.71(2H,s), 
3.72-3.84(4H,m), 6.43(1 H,d,J=3.4Hz), 6.90(1 
H,m), 7.05(1 H,d,J=3.2Hz), 7.36(2H,m), 7.83(4 
H,s), 7.93(1 H,s) 

IR(KBr)2253, 1 660, 1 003 ,824cm' 1 



2003-11-11 

(Production of compound 324 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (70 mg ) in tetrahydrofuran (2.8 ml ), 

1 hour itagitated with room temperature 2 -phenoxy phenyl 
isocyanate including (85;mu 1 ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired waswashed with hexane /ethylacetate , N- (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
-N- (2 -phenoxy phenyl ) urea (compound 324 ) (87 mg ) 
wasacquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.77 - 
1.84 (3 H, m ), 1.99 (1 H, m ), 2.30 (3 H, s ), 3.13 - 3.32 (2 H, 
m ), 4.89 -4.98 (1 H, m ), 6.77 (1 H, d, J=8.1Hz ), 6.84 - 6.90 
(1 H, m ), 6.98 - 7.07 (4 H, m ), 7. 14 (1 H, t, J=7.2Hz ), 8.03 
(1 H, s ),8.23 - 8.29 (2 H,m) 

IR (KBr) 3,303,153,814,451,215,748 cm <sup>-l</sup> 
[0347] 

Working Example 325 
(Production of compound 325 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 

5 -b ] azepine -5-amine (0.10 g ) in dichloromethane (3.0 ml ), 
12 hours itagitated with room temperature 4 - (5 -formyl -2- 
furil ) [benzensuruhonamido ] (169 mg ), including triacetoxy 
hydrogenation boron sodium (238 mg ). 

In reaction mixture it extracted with ethylacetate including 
saturated aqueous sodium bicarbonate . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 - [5 - [[ (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
amino ] methyl ] - 2 -furil ] [benzensuruhonamido ] 
(compound 325 ) (90 mg ) was acquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.65 - 
1.99 (4 H, m ), 2.27 (3 H, s ), 3.01 - 3.15 (1 H, m ), 3.60 (1 H, 
m ), 3.71(2 H, s ), 3.72 - 3.84 (4 H, m ), 6.43 (1 H, d, 
J=3.4Hz ), 6.90 (1 H, m ), 7.05 (1 H, d, J=3.2Hz ), 7.36 (2 H, 
m),7.83 (4 H,s), 7.93(1 H, s ) 

IR (KBr ) 225,316,601,003,824 cm <sup>-l</sup> 
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[0348] 
H jfctfJ 326 
(it-Sty 326 (DUfe) 

2-/5 L ;U-6 5 7 J 8 J 9.^h7tKPeU5K[4 J 5-b]7 7 -tf 
t°>-5-7S>(80mg)$xh^tKP^>(3.2ml) 
h'JX^;U75>(88//l),4--7xy+v 
^<>4f>X;U7h-;U^P5-fK(145mg)$JPi-C 
M;SlCT2B#^}f^Lfco 

JEJEaic**Jnx.BI|x^;nzr«!aLfc. 



;i/*TA^PVh^7-f— irrHIIL. N-(2-* 
;U-6,7,8,9-x t KP tf U 5 K[4,5-b]7Hf fcf >- 

» 326)(85mg)*#fco 

l H-NMR(CDCl 3 )(5l.74-2.04(3H,m) J 2.21-2.28 
(lH,m), 2.42(3H,s), 2.98-3. 10(lH,m), 3.37-3.5 
4(1 H,m), 4.44-4.53(1 H,m), 4.96(lH,m), 5.02(1 
H,d,J=8.0Hz), 6.93(2H,d,J=8.8Hz), 7.09-7.14(1 
H,m), 7.18-7.22(lH,m), 7.38-7.47(2H,m), 7.62 
(2H,d,J=8.8Hz), 7.70(lH,s) 



[0348] 

Working Example 326 
(Production of compound 326 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (80 mg ) in tetrahydrofuran (3.2 ml ), 
2 hours itagitated with room temperature triethylamine 
(88;mu 1 ), 4 -phenoxy benzene sulfonyl chloride including 
(145 mg). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasreflned with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
[fenokishibenzensuruhonamido ] (compound 326 ) (85 mg ) 
was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.74 - 2.04 (3 
H, m ), 2.21 - 2.28 (1 H, m ), 2.42 (3 H, s ), 2.98 - 3.10 (1 H, 
m ),3.37 - 3.54 (1 H, m ), 4.44 - 4.53 (1 H, m ), 4.96 (1 H, 
m ), 5.02 (1 H, d, J=8.0Hz ), 6.93 (2 H, d, J-8.8Hz ), 7.09 - 
7.14(1 H, m ), 7.18 - 7.22 (1 H, m ), 7.38 - 7.47 (2 H, m ), 
7.62 (2 H, d, J-8.8Hz ), 7.70 (1 H, s ) 



S*#*fMC21H22N4O3S-0. 2H20ctLT 




elemental analysis values C21H22N40<SB>3cfelt;/SB> S*0.2H2O doing 


Calcd. :C, 60. 91 ;H, 5. 45;N 


13. 53 


Calcd.:C,60.91;H,5.45;N 


13. 53 


Found : 


:C t 61. 06; 


;H, 5. 58; 


;N, 


13. 32 


Found: 


:C,6L06; 


\ H,5.58j 


;N, 


13. 32 



[0349] 
MM®] 327 
(it^ty 327 ©Slift) 

2-^T;U-6,7,8,9--rh7tKPt 0| J5K[4,5-b]7^ 
t°>-5-75>(0J5g)£^h^tKP:^>(6.0ml) 
|C»#U h U X^;U7£l/(0. 1 5ml) , 4-(0 P P > 
f;i/)-5->fjl/-2-7xZj|,.i ^^ X J— ;U(0. 1 
9g)£JjP;tT 60 deg C \ZX 12 B#|«fll#Lfco 



[0349] 

Working Example 327 
(Production of compound 327 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (0.15 g ) in tetrahydrofuran (6.0 ml ), 
12 hours itagitated with 60 deg C triethylamine (0.15 ml ), 4 - 
(chloromethyl ) - 5 -methyl -2- phenyl -1,3- oxazole 
including the(0.19 g). 

In room temperature after cooling, in reaction mixture it 
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t?>-5-75>(<b£$&) 327)(51mg)£»fc. 



'H-NMRCCDCyfi 1.81-2.17(4H,m) J 2.33(3H,s), 
2.46(3H,s), 3.09-3.22(lH,m), 3.57(2H,s), 3.65 
-3.73(lH,m), 3.84(lH,m), 5.37(lH,m), 7.40-7.4 
6(3H,m), 7.95-8.01(2H,m), 7.95-8.01 (2H,m), 8. 
10(lH,s) 

[0350] 

mmm 328 

(it£ty) 328 ©gift) 

2->^;U-N-(2--hP7x-;U>6,7,8 J 9- J fh^tK 
Pt°gSK[4,5-b]7ift 0 >-5-7S>(182mg)^^ 
y— ;U(5.4ml)(Z»«L. IfSi^Tt 10%/ < 
7|i>(73mg)*JP*fc 0 

7K^I?HmT 16 B$r B 1«^U-fe^h5iiLT 

JU^A^P^h^^-lcTffiSSlU N-(2-> 
5 L ;b-6,7,8,9--rh^tKPtf l J5K[4,5-b]7-t?tf>- 
5-^U)*>tf>-l,2-v75>(33mg)£»fc^ 



N-(2-y^;b-6,7 > 8,9-^h7tKPbf'JSK[4 f 5-b]7 
-tft 0 >-5--r;U)K>-lf>-i 5 2-v75>(33mg)$-7 L 
h7tKP^>(1.3ml)lCjS«L,N,N-*;U7|?5? 
-<5yy-;U(24mg)^JP^r, 40 deg C IZX 2 

^TA^PVhy^-r-lcrHSIL, l-(2-*T 
;U-6,7,8,9-7 1 h7tKPt 0| J5K[4,5-b]7ift 0 >-5- 
-<^)-l,3-vtKP^>X^^^V— )\,-2-*>(ik 
^ 328)(13mg)£ftfc 0 



'H-NMR(CDC1 3 )5 1 .97-2.2 l(4H,m), 2.48(3H,s), 
65-2.85(1 H,m), 3.24-3.37(lH,m), 3.70-3.82(1 
H,m), 5.68(lH,m), 5.89(1 H,d,J=l 1.4Hz), 6.79 
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extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [ (5 
-methyl -2- phenyl -1,3- oxazole -4- yl ) methyl ] - 6, 7, 8 and 
9 - [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 327 )(5 1 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.81 - 2.17 (4 
H, m ), 2.33 (3 H, s ), 2.46 (3 H, s ), 3.09 - 3.22 (1 H, m ), 
3.57(2 H, s ), 3.65 - 3.73 (1 H, m ) 5 3.84 (1 H, m ), 5.37 (1 H, 
m ), 7.40 - 7.46 (3 H, m ), 7.95 - 8.01 (2 H, m ),7.95 - 8.01 (2 
H,m), 8.10(1 H,s) 

[0350] 

Working Example 328 
(Production of compound 328 ) 

2 -methyl -N- (2 -nitrophenyl ) - 6, 7, 8 and 9 - 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine (182 
mg ) was melted in the methanol (5.4 ml ), 10% palladium 
/carbon (73 mg ) was added under nitrogen atmosphere . 

1 6 hour under hydrogen atmosphere it agitated, celite 
filtration did and washed with the methanol . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
benzene -1,2- diamine (33 mg ) was acquired. 

It melted N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-yl ) benzene -1,2- diamine (33 mg ) in 
tetrahydrofuran (1.3 ml ), 2 hours it agitatedwith 40 deg C 
including N, N- carbo diimidazole (24 mg ). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 1 - (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) - 1 and 

3 -dihydro benzimidazole -2- on (compound 328 ) (13 mg ) 
was acquired. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 1.97 - 2.21 (4 
H, m ), 2.48 (3 H, s ), 65 - 2.85 (1 H, m ), 3.24 - 3.37 (1 H, 
m ),3.70 - 3.82 (1 H, m ), 5.68 (1 H, m ), 5.89 (1 H, d, 
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(lH,d,J=7.0Hz), 6.92-7. 14(3H,m), 7.63(1 H,s) 



[0351] 

mmm 329 

(it£® 329 (DSIJS) 

3-^P P7x/— ;U(146mg)£ N.N-S/J^U/fcJU 
A75K(6.0ml)lc»jBL, A(0.18g). 
N-(5-7;U7|-P-2--hn"7x~;U)-2-y5 1 ;U-6,6,7, 
9-^h7tKPt° l JSK[4 ) 5-b]7^t°>-5-75>(0. 
30g)£in* % 60 deg C IZX 12 B#|HtI#Lfco 



icTttltlLfco 

^*7A*nvMf^fHCT*SU N-[5-(3- 
<7PP7xy+v)-2--hP^x-;U]-2-> ; f;U-6 J 7, 
8,9-^h^tKPt O| J^K[4 5 5-b]7^t 0 >>5-7^> 
b*tt 329)(0.39g)£#fco 



l H-NMR(CDCl 3 ) <5 1.98-2. 06(2H,m), 2.16(2H,t,J 
=5.8Hz), 2.50(3H,s), 3.32-3.48(2H,m), 4.63-4.7 
2(lH s m), 5.26(lH,m), 6.14(lH,d,J=2.6Hz), 6.2 
4(lH,dd,J=9.6,2.6Hz), 6.86-6.92(1 H,m), 7.04-7. 
07(lH,m), 7.17-7.34(2H,m), 8.02(lH,s), 8.19(1 
H,d,J=9.4Hz), 8.52(lH,d,J=6.6Hz) 

IR(KBr)3366,2940,l 588, 1497, 1 223,73 1 cm" 1 



[0352] 

mmm 330 

(it^m 330 (Digit) 

4-(3-^PP^xy+v)-N 2 (2-^;i/-6,7,8,9-7 L h : 7 
tKPt 0 U5K[4,5-b]7^t°>-5-<;U)K>^>-l, 
2-v7^>(90mg)^h : 5tKP7^>(2.7ml)IC 

MIZT 12 *m«#Lfc 0 



P7x/^>)-l-(2->^;U-6,7 5 8,9-xh7tKPt 0, J 
5K[4,5-b]7^t°>-5-^>/U)-l,3-vtKP^>X-r 
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J=l 1.4Hz ), 6.79 (1 H, d, J-7.0Hz ), 6.92 - 7.14 (3 H, m ), 
7.63 (1 H, s ) 

[0351] 

Working Example 329 
(Production of compound 329 ) 

3 -chlorophenol it melted (146 mg ) in N, N- 
dimethylformamide (6.0 ml ), 12 hours it agitated with60 deg 
C potassium carbonate (0.18 g ), N- (5 -fluoro -2- 
nitrophenyl ) - 2 -methyl -6, 6, 7, 9- including 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine (0.30 
g). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [5 - (3 
-chlorophenoxy ) - 2 -nitrophenyl ] - 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 329 ) (0.39 g ) wasacquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.98 - 2.06 (2 
H, m ), 2.16 (2 H, t, J=5.8Hz ), 2.50 (3 H, s ), 3.32 - 3.48 (2 
H, m ), 4.63 -4.72 (1 H, m ), 5.26 (1 H, m ), 6.14 (1 H, d, 
J-2.6Hz ), 6.24 (1 H, dd, J=9.6, 2.6Hz ), 6.86 - 6.92 (1 H, m ), 
7.04 - 7.07 (1 H, m ),7.17 - 7.34 (2 H, m ), 8.02 (1 H, s ), 8.19 
(1 H, d, J=9.4Hz ), 8.52 (1 H, d, J-6.6Hz ) 

IR(KBr) 33,662,940,158,814,971,223,731 cm 
<sup>-l</sup> 

[0352] 

Working Example 330 
(Production of compound 330 ) 

4 - (3 -chlorophenoxy ) -N<sup>2</sup> it melted (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
benzene -1, 2- diamine (90 mg ) in tetrahydrofuran (2.7 ml ), 
12 hours itagitated with room temperature including N, N- 
carbo diimidazole (55 mg ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 6 - (3 -chlorophenoxy ) 
- 1 - (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
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5*V-^-2-*:/(fl:£tt 330)(51mg)£f»fc o 



'H-NMRfCDCW 6 1.90-2.2 l(4H,m), 2.46(3H,s), 
2.67(lH,m), 3.20-3.34(lH,m), 3.67(lH,m), 5. 
60(1 H,br), 5.85(lH,d,J=11.8Hz), 6.56(1 H,m), 
6.70-6.78(2H,m), 6.88-6.90(lH,m), 6.98-7.27(4 
H,m), 7.65(lH,s) 

[0353] 

HSS#J331 

(it£ty} 331 OHfi) 

4-£ □ □ -N-[3-[3-[(2->^;U-6,7,8,9--T- t K P 
tf>J5K[4,5-b]7ift;>-5-^gx>)T5-/]7i-/ 
*vpi-;U]^>X75K(0.33g)£>£/— )V 
(5.7ml)^iPK., ft»(45/il). 5/7/MJfcKPlS5 
K^hU^A(49mg)^in^T,mSlCT 2 ftlH 



N-[3-[3-[(2->^VU-6 ) 7,8 5 9--rh : 7tKPt 0 'J5Kt4, 
<OX7£K(ib£% 331)(135mg)^#fc 0 



'H-NMR^DCyfi 1.95-2.20(4H,m), 2.27(3H,s), 
3.34(2H,m), 4.20(1 H,d,J=8.4Hz), 4.49-4.58(1 
H,m), 5.14(IH,m), 6.17-6.20(lH,m), 6.29-6.35 
(lH,m), 6.80-6.89(2H,m), 7.08(lH,t,J=8.0Hz), 
7.34(1 H,t,J=8.0Hz), 7.38-7.45(2H,m), 7.63-7.68 
(lH,m), 7.86-7.94(2H,m), 9.24(lH,s) 

lR(KBr)3248, 1 655, 1 59 1 , 1 489, 1 1 86,733cm" 1 



[0354] 
mifaffl 332 
(it£fa 332 ©Sii) 

2,8-S?y^;i/-7,8-S?tKP-6H-tf'JK[2 > 3-d]t? l JS 
v>-5-^">(0.355g). 2-(2--hP^x- JIXJ^ZP 

r-;upx^;u75>(o.55g)ai; P -h;ux>x 

^*>»-*?P*(0.05g)ICh;UX>(20ml)*/|] 
^M7KTlc 60 SBtoSftaaELfco 

OL>T*. ^;U7;UP-;U(25ml)at;K»(0.36 
g)*J«iL**Tlci/7/h , JtKPl5aift-fh , J^ 
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-b ] azepine -5-yl ) - 1 and 3 -dihydro benzimidazole -2- on 
(compound 330 ) (51 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.90 - 2.21 (4 
H, m ), 2.46 (3 H, s ), 2.67 (1 H, m ), 3.20 - 3.34 (1 H, m ), 
3.67(1 H, m ), 5.60 (1 H, br ), 5.85 (1 H, d, J=l 1.8Hz ), 6.56 
(1 H, m ), 6.70 - 6.78 (2 H, m ), 6.88 - 6.90 (1 H, m ), 6.98 
-7.27 (4 H,m), 7.65(1 H, s ) 

[0353] 

Working Example 33 1 

(Production of compound 331 ) 

4 -chloro -N- [3 - [3 - [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine — 5-ylidene ) 
amino ] phenoxy ] phenyl ] benzamide (0.33 g ) 2 hours was 
agitated with room temperature including methanol (5.7 ml ), 
acetic acid (45;mu 1 ), including cyano tri hydro boric acid 
sodium (49 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - [3 - 
[ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-yl ) amino ] phenoxy ] phenyl ] benzamide 
(compound 331 ) (135 mg ) was acquired. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 1.95 - 2,20 (4 
H, m ), 2.27 (3 H, s ), 3.34 (2 H, m ), 4.20 (1 H, d, J=8.4Hz ), 
4.49 - 4.58(1 H, m ), 5.14 (1 H, m ), 6.17 - 6.20 (1 H, m ), 
6.29 - 6.35 (1 H, m ), 6.80 - 6.89 (2 H, m ), 7.08 (1 H, t, 
J=8.0Hz ),7.34 (1 H, t, J=8.0Hz ), 7.38 - 7.45 (2 H, m ), 7.63 - 
7.68 (1 H, m ), 7.86 - 7.94 (2 H, m ), 9.24 (1 H, s ) 

IR (ICBr ) 32,481,655,159,1 14,891,186,733 cm 
<sup>-l</sup> 

[0354] 

Working Example 332 
(Production of compound 332 ) 

2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5 -on (0.355 g ), 2 - (2 -nitrophenyl sulfanyl ) 
phenyl amine (0.55 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.05 g ) 60 hour heating and reftuxing it did 
under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.18 g ) 
to under ice cooling methyl alcohol (25 ml ) andincluding 
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A(0.18g)£inK.f-&. f;St 5 B#H}t#Lfco acetic acid (0.36 g ), 5 hours it agitated with room 

temperature . 



fS»LT,2,8-5/y ; J L ^-N-{2-[(2--hn7x-;U) 

x;u^r-;u]7x^;u}-5 s 6,7,8>xh^tKPt 0| j 

K[2,3-d]e r J55/>-5-75>«b^1i!l 332)(0.21g) 



7G*$Mffffi C21H21N5O2S-0.25H2O £LX 



It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ihexane 
=1:1 ), 2 and 8 -dimethyl -N- {2 - [ (2 -nitrophenyl ) sulfanyl ] 
phenyl } - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 332 ) (0.21 g ) as yellow 
amorphous . 



elemental analysis values C21H21N5O2S*0.25H2O doing 
Calcd. : C, 61.22 ;H, 5.26 ;N, 17.00. 



Calcd.:C,61.22;H,5.26;N, 17.00. 
Found : C, 61.14 ;H, 5.23 ;N, 16.99. 



Found:C, 61.14;H, 5.23;N, 16.99. 



H, s), 3.09(3H, s), 3.20-3.35(2H, m), 4.50-4,6 
5(1H, m), 4.88(1H, d, J=7.8Hz), 6.75-6.94(3 
H, m),7.16-7.56(4H, m), 7.76(1 H, s), 8.25(1H, 
dd, J=1.8, 8.0Hz). 

[0355] 



H, s) , 3.09 (3 H, s ), 3.20 - 3.35 (2 H, m ), 4.50 - 4.65 (1 H, 
m ), 4.88 (1 H, d, J=7.8Hz ), 6.75 - 6.94 (3 H, m ),7.16 - 7.56 
(4 H, m ), 7.76 (1 H, s ), 8.25 (1 H, dd, J=l .8, 8.0Hz ). 

[0355] 



mmm 333 

(it£ty 333 <DM&) 

2,8-V^U-7,8-vt 
KP-6H-t°'JK[2,3-d] 
t°U^v>-5-^>(0.3 
55g) s 3-(2--hP^x 

«o.50g)ftt; P -h;ux 
^(o.05g)ich;ux> 

(30ml)£})D*_J]#7KT 
lC23B#|HIJP»ia36L 

ltgt(0.36g)£JjO*_7K 

25 g )*ijn*fc&. m 



Working Example 333 

(Production of compound 333 ) 

2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine -5-on (0.355 g ), 3 - (2 
-nitro phenoxy ) phenyl amine (0.50 g ) and in p-toluenesulfonic acid acid monohydrate 
(0.05 g ) 23 hour heating and refluxing it did under dehydration including toluene (30 ml ). 
Next, after adding cyano tri hydro boric acid sodium (0.25 g ) to under ice cooling methyl 
alcohol (30 ml ) andincluding acetic acid (0.36 g ), 14 hours it agitated with room 
temperature . It concentrated reaction mixture , in residue it made alkalinity with the 
saturated sodium bicarbonate * water including ethylacetate and water, extracted. You 
washed organic layer with saturated saline , dried with sodium sulfate . Under vacuum , it 
concentrated, refined residue with [shirikagerukaramukuromatogurafii ] (ethylacetate ), 
2and 8 -dimethyl -N- [3 - (2 -nitro phenoxy ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 333 ) (0.437 g )as yellow 
amorphous . As elemental analysis values 

C<sub>2 1 </sub>H<sub>2 1 </sub>N<sub>5</sub>0<sub>3</sub>* 1 .75H<sub>2</sub>0 
Calcd.:C, 59.63;H, 5.84;N, 16.56.Found:C, 59.64;H, 5.80;N, 17.45.<sup>K/sup>H-nmr 
(200 MHz , CDCKsub>3</sub> );de 1.85 - 2.20 (2 H, m ), 2.49 (3 H, s ), 3.19 (3 H, s ), 
3.25 - 3.56(2 H, m ), 3.84 (1 H, d, J=7.4Hz ), 4.45 - 4.58 (1 H, m ), 6.34 - 6.52 (3 H, m ), 
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ST* 14 l*|Hjt#L 
tz o S. j& £ ;H IS , 

fc.SETs XftU 

L"C 2,8-v^U-N- 
[3-(2--hP7i/+ 
vPx-;U]-5,6,7,8- 
xh7tKPt°UK[2,3- 
d]t?U5v>-5-75> 
«b^%) 333)(0.437g) 

fflC 21 H 2l N 5 03-1.75H 
2 0 <tLT Calcd. : C, 
59.63 ;H, 5.84 ;N, 
I6.56.Found : C, 5 
9.64 ;H, 5.80 ;N, 1 
7.45.'H-NMR(200M 
Hz, CDC1 3 ) <5 1.85 
-2.20(2H, m), 2.49(3 

H, s), 3.19(3H, s), 
3.25-3.56(2H, m), 3. 
84(1 H, d, J=7.4Hz), 

4.45-4.58(1 H, m), 
6.34-6.52(3H, m),7.0 
4-7.23(3H, m), 7.51 
(IH, tt, J=8.8, 8.8H 
z), 7.92(1 H, dd, J= 

I. 6, 8.0Hz), 8.00(1 
H, s).) 

[0356] 



7.04 - 7.23 (3 H, m ), 7.51 (1 H, tt, J=8.8, 8.8Hz ),7.92 (1 H, dd, J=1.6, 8.0Hz ), 8.00 (1 H, 
s).) 



mmm 334 

(<\t£Wl 334 <D§k&) 

2 > 8-i?^;U-7,8-vtKP-6H-tf , JK[2,3-d]t < ' l J5 
v>-5-*>(0.355gM-[4-(3-^aP7i-JU)t: 

^v>-i-x;u^-;H^i-;u75^((o.7ig)& 
if P -h;i/x>xyU7fv>K-7KfP^i(0.05g)lch^ 

x>(20ml)^*P^Ift7jCTIC 38 B^flulfcjliffiL 
(0.36g)£flD*7K;tTlcv7/MJtKn[£5ffihJ- 

MJ-t?A(0.18g)£aD;L/cgL tiffriimftL 



[0356] 

Working Example 334 
(Production of compound 334 ) 

2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.355 g ), 3 - [4 - (3 -chlorophenyl ) 
piperazine -1- sulfonyl ] phenyl amine (0.71 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.05 g ) 38 hour 
heating and refluxing it did under dehydration including 
toluene (20 ml ). Next, after adding cyano tri hydro boric acid 
sodium (0.18 g ) to under ice cooling methyl alcohol (25 ml ) 
andincluding acetic acid (0.36 g ), 3 hours it agitated with 
room temperature . It concentrated reaction mixture , in 
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th'J^A-e^iLfco SET, IffiL, 
^x-;u)-i-t 0 ^7v-^]x;U/-n-;u}7xii;L/) 

U£v>-5-75>(fl:£<teJ 334)(O.42g)$*fe^ B B 0 
irLT^#fcompll7-118 deg C , H-NMR(200MH 
z, CDCI3) 1.90-2.20(2H, m), 2.49(3H, s), 
3.10-3.56(10H, m), 3.19(3H, s),4.06(lH, d 5 J= 
6.6Hz), 4,50-4.64(1 H, m), 6.68-6.90(4H, m),7. 
01(1H, t, J=2.2Hz), 7.05-7.22(2H, m), 7.35(1 
H, t, J=7.8Hz), 8.00(1 H,s).) 

[0357] 

Hifcfl] 335 

(itS® 335 (DMii) 

^>.5.7)->(0.177g).3-7SAN-7x^;i / /<>^ 
»XjU/tv>7^K((0.30g)&i; p-h;i/X>X;U 
7t^>^*-*?P^I(0.025g)|wh;UX>(10ml)^*P 
*fl#7K~FIC 24 B#r B 1iP^il5SUr 0 Olv£\ ^ 
;U7;U=3~^(10ml)&i;S^^(0.16g)^*PX7K 
^TlCvT/h'JtKPlSa^h'^A^.^g)^ 
DP^fc^.^ai? 3 BtM^Lfco 5J£$£;I 

^Lfco MET. »J6U mm£^)J3?)lt> 
^A<7PVh^^7>r-(^x^jU^^xT;U: 

>^U7JU=i-JU=19:l)Tlfl$!L O^IC^Stt 
vU^i^U±i7A^PVh^^--(^xT^) 

-CffiSLT^-^S-v^^^AV^h^tKP 
t O| JK[2,3-d]t 0, J^v>-5-^;U)T^y]-N-7xx;L, 
^O-tf^X^/l-x^T^K^b-a^ 335)(0.076g)£ 
M^T^J^yrXtLX^tzo 1 H-NMR(200MH 
z, CDCI3) 5 1.70-2.00(2H, m), 2.47(3H, s), 
3.16(3H, s), 3.16-3.50(2H, m), 4.02(1H, d, J= 
7.4Hz), 4.30-4.50(lH, m), 6.73(1H, d, J=8.8H 
z), 6.96(1H, s), 7.00-7.40(7H, m), 7.91(1H, 
s).) 

[0358] 

mmm 336 

(it£ty} 336 <DM£) 



residue it made alkalinity with the saturated sodium 
bicarbonate * water including ethylacetate and, extracted. 
You washed organic layer with saturated saline , dried with 
sodium sulfate . Under vacuum , it concentrated, refined 
residue with [shirikagerukaramukuromatogurafii ] 
(ethylacetate -ethylacetate :methyl alcohol =19:1 ),next 
refined with basic [shirikagerukaramukuromatogurafii ] 
(ethylacetate ihexane =2:1 ), crystallization did from 
ethylacetate -ether , the N- (3 - {[4 - (3 -chlorophenyl ) - 1 
-piperazinyl ] sulfonyl } phenyl ) - 2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 334 ) (0.42 g ) as colorless crystal . 
mpl 17-1 18deg C<sup>K/sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1 .90 - 2.20 (2 H, m ), 2.49 (3 H, s ), 
3.10 - 3.56 (10 H, m ), 3.19 (3 H, s ), 4.06 (1 H, d, 
J=6.6Hz ),4.50 - 4.64 (1 H, m ), 6.68 - 6.90 (4 H, m ), 7.01 (1 
H, t, J=2.2Hz ), 7.05 - 7.22 (2 H, m ), 7.35 (1 H, t, J=7.8Hz ), 
8.00(1 H, s ). ) 

[0357] 

Working Example 335 
(Production of compound 335 ) 

2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.177 g ), 3 -amino -N- 
[fenirubenzennsuruhonamido ] (0.30 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.025 g ) 24hour 
heating and refluxing it did under dehydration including 
toluene (10 ml ). Next, after adding cyano tri hydro boric acid 
sodium (0.12 g ) to under ice cooling methyl alcohol (10 ml ) 
andincluding acetic acid (0.16 g ), 3 hours it agitated with 
room temperature . It concentrated reaction mixture , in 
residue it made alkalinity with the saturated sodium 
bicarbonate * water including ethylacetate and water, 
extracted. You washed organic layer with saturated saline , 
dried with sodium sulfate . Under vacuum , it concentrated, 
refined residue with [shirikagerukaramukuromatogurafii ] 
(ethylacetate -ethylacetate :methyl alcohol =19:1 ),next 
refined with basic [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), 3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] -N- it acquired 
[fenirubenzensuruhonamido ] (compound 335 )(0.076 g ) as 
colorless amorphous . <sup>l</sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1.70 - 2.00 (2 H, m ), 2.47 (3 H, s ), 
3.16 (3 H, s ), 3.16 - 3.50 (2 H, m ), 4.02(1 H, d, J-7.4Hz ), 
4.30 - 4.50 (1 H, m ), 6.73 (1 H, d, J-8.8Hz ), 6.96 (1 H, s ), 
7.00-7.40 (7 H,m), 7.91 (1 H, s ). ) 

[0358] 

Working Example 336 
(Production of compound 336 ) 
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2,8-v^;U-7,8-vtKn-6H-t 0, JK[2 3 3-d] 
t°'J5v>-5-^>(0.355g).N-t3-(2-T5y37 

xy+i/)7i-;U7-b*5K((0.50g)ai; p-h 

>ux>x;U/h>^-7Kfii^(o.05g)icK;i/x 

>(20ml)£flO*Jlft7KT[C 24 ^MAQllftiSSft 
Ltzo OLvC\ >T;U7^=!-;U(20ml)5.lK 
^^(0.32g)^iP^7K^Tlcv7/h'JtKa 
IS5&^hU^A(0.25g)£jD*fc&. 

t? 5 ftmiaff Lfco aaic 

ATfft«Lfco MET. X&U »S£S/'J 
;U:y^^7;U3-;U=20:l)"e«S. ft&x 

^;u-x— r^cfcye ji^LT . n-(3-{2-[(2, 

8-v>^;U-5,6,7,8-^h^tKPt°»JK[2>d] 
t°Y5^>-5-^U)75/px/*^}:7x- 
;U)7-tZ*5K(ib£ft 336)(0.16g)£»S£i*£ 
fi£LTflfcomp208-209 deg C 7G*$Mff 
fiC 2 3H 2 5N 5 0 2 (tLTCalcd. : C, 68.47 ;H, 
6.25 ;N, 17.36.Found : C, 68.34 ;H, 6.4 
4 ;N, 17.29. 1 H-NMR(200MHz, CDC1 3 ) 
6 1.90-2.15(2H, m), 2.12(3H, s), 2.46(3 
H, s), 3.13(3H, s), 3.25-3.50(2H, m), 4.1 
8(1 H, d, J=7.4Hz), 4.50-4.62(lH, m), 6.6 
0-6.76(2H, m), 6.82-6.94(2H, m), 7.02-7. 
22(4H, m), 7.54(1 H, bs), 7.94(1 H,s).)] 

[0359] 

mmm 337 

(it£ty) 337 (Dfifi) 

2 1 8-2?>^;U-5A7 f 8-'Th7tKPlf , JK[2 f 3-d]e'J 
5v>-5-^-— ;U(0.179g).N-[3-(3--57PP7xy^ 

h , J^x-;U/-^X^>(0.32g)^h>UX>(10ml)[C 
40%7 % /5/*;u*>tt5/x^;bh;ux>JS 
#(0.5ml)Jn*/!:ft. ^;ST* 15 H#IUHf ttLfco 

SJ6*l=IHIx^u*lBjL«ia. *r«IJi£ffi 

MET. SMIL. ^v'J*^7A^P7 
hy^-f-(^*-y->:ft»x^;U=l:l)Tf«»L 
T.N-[3-(3-^PP^xy+v)7x-;U]-N-(2,8-v 
^^;U-5 > 6,7,8-T-h7tKne'JK[2,3-d]tfU5i?> 
-5-^U)*>Hf>*^?tC/75K(fc** 337)(0.2 
7g)*«lfe7^U77XiLr#fco 



2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.355 g ), N- [3 - (2 -aminophenoxy ) phenyl 
acetamide (0.50 g ) and in p-toluenesulfonic acid acid monohydrate 
(0.05 g ) 24 hour heating and refluxing it did under dehydration 
including toluene (20 ml ). Next, after adding cyano tri hydro boric 
acid sodium (0.25 g ) to under ice cooling methyl alcohol (20 ml ) 
andincluding acetic acid (0.32 g ), 5 hours it agitated with room 
temperature . It concentrated reaction mixture , in residue it made 
alkalinity with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. You washed organic layer with 
saturated saline , dried with sodium sulfate . Under vacuum , it 
concentrated, refined residue with 

[shirikagerukaramukuromatogurafii ] (ethylacetate :methyl alcohol 
=20: 1 ),crystallization did from ethylacetate -ether , it acquired N- 
(3 - {2 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino ] phenoxy } phenyl ) acetamide 
(compound 336 ) (0.16 g ) as colorless crystal . As mp208-209deg 
Celemental analysis values 

C<sub>23</sub>H<sub>25</sub>N<sub>5</sub>0<sub>2</sub> 
Calcd.:C, 68.47;H, 6.25;N, 17.36.Found:C, 68.34;H, 6.44;N, 
17.29.<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90 - 2.15 (2 H, m ), 2.12 (3 H, s ), 2.46 (3 H, s ), 3.13 (3 H, 
s ),3.25 - 3.50 (2 H, m ), 4.18 (1 H, d, J=7.4Hz ), 4.50 - 4.62 (1 H, 
m ), 6.60 - 6.76 (2 H, m ), 6.82 - 6.94(2 H, m ), 7.02 - 7.22 (4 H, 
m), 7.54(1 H, bs ), 7.94 (1 H, s ). ) ] 



[0359] 

Working Example 337 
(Production of compound 337 ) 

2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-ol (0.179 g ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] [benzensuruhonamido ] (0.44 g ) and it melted 
the[torifeniruhosufin ] (0.32 g ) in toluene (10 ml ), 40% 
diethyl azodicarboxylate tilt jpl 1 en solution (0.5 ml ) after 
adding, 1 5 hours it agitatedwith room temperature . 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:1 ),N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it acquired (2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) [benzensuruhonamido ] (compound 337 ) 
(0.27 g ) as colorless amorphous . 
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elemental analysis values C27H25ClN40<SB>3</SB> S doing 




Calcd • C 62 24 H 4 84 -N 


10.75. 


Calcd.iC, 62.24;H, 4.84;N 


10.75 . 


Found : C, 61.99 ;H, 4.75 ;N, 


10.75. 


Found:C,61.99;H, 4.75;N, 


10.75 . 



H, s), 2.41(3H, s), 2.96(3H, s), 3.04-3.40(2H, 
m), 5.45(1H, t, J=6.2Hz), 6.58(1H, t, J=2.2H 
z),6.70-7.30(7H, m), 7.40-7.68(3H, m), 7.70-7. 
78(2H, m), 7.81(1H, s). 

[0360] 

HJi^J 338 

338 <D&&) 

2,8-v^;ix-5,6,7,8-^h^tKPt 0| JK[2 5 3-d]e'J 
5S/>-5-^-— ;K0.179g).N-[3-(3-«i7PP^x/+ 
vPx-;U]^>X;U7fN>TSK(0.44g)Sl»'J 
7xn;U7fxX7>r>(0.32g)^h;ixX>(10ml)lC?§ 

(0.5ml)JPK.fc». SfflTf 15 BMflt^Lfco 



MET. »RU BHite/'JA^I/iJ^A^QT 
h^7^-(ft»x^;i/)-e«SLT, N-[3-(3-£ 
□ □^x/^rv)7xx;U]-N-(2,8-v>f 1 J /U-5 i 6 } 7,8 
-^h : 5tKPtf l JK[2 s 3-d]e i J5v>-5--<;U)^^> 
yUI/*>75K(<b£tt 338)(0.257g)£4££7 : E 



H, s) , 2.41 (3 H, s ), 2.96 (3 H, s ), 3.04 - 3.40 (2 H, m ), 5.45 
(1 H, t, J-6.2Hz ), 6.58 (1 H, t, J=2.2Hz ), 6.70 - 7.30 (7 H, 
m ),7.40 - 7.68 (3 H, m ), 7.70 - 7.78 (2 H, m ), 7.81 (1 H, s ). 

[0360] 

Working Example 338 
(Production of compound 338 ) 

2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-ol (0.179 g ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] methane sulfonamide (0.44 g ) and it 
melted[torifeniruhosufin ] (0.32 g ) in toluene (10 ml ), 40% 
diethyl azodicarboxylate tilt jpl 1 en solution (0.5 ml ) after 
adding, 15 hours itagitated with room temperature . 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate ),N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired (2 and 8 -dimethyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
methane sulfonamide (compound 338 ) (0.257 g ) as colorless 
amorphous . 



7C*»*f1iC22H23ClN4O3S-0.25H2OtLr Calcd. : C, 57.01 ;H, 5.11 ;N, 12.09. 



As elemental analysis values C22H23ClN40<SB>3</SB> S*0.25H2O Calcd.:C, 57.01;H, 5.1 1;N, 12.09. 



Found : C, 56.98 ;H, 5.19 ;N, 12.11. 



Found:C, 56.98;H, 5.19;N, 12.11. 



3.02(3H, s), 3.02-3.40(2H, m), 5.45(1H, t, J= 
6.4Hz), 6.78-7.03(5H, m), 7.07-7.15(lH, m), 
7.22-7.35(2H, m), 8.24(1 H, s). 

[0361] 

Hffiflj 339 

(it^ty 339 



3,02 (3 H, s ) 3.02 - 3.40 (2 H, m ), 5.45 (1 H, t, J=6.4Hz ), 
6.78 - 7.03 (5 H, m ), 7.07 - 7.15 (1 H, m ), 7.22- 7.35 (2 H, 
m), 8.24(1 H,s). 

[0361] 

Working Example 339 
(Production of compound 339 ) 
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2-^U-7,8-vtKP-6H-t°UR2,3-d] 
t o, J5v>-5-7|->(0.326g), 2-(3-XhP7 
x/+ v)7i — ;U7£>((0.53g)&tf p-K 

;ux>x;b7tx>^-7k?n^(o.05g)[ch 

;Ux:/(20ml)£Jn*Jltt#TlC 24 B#fe1 

;K20ml)atfftB(0.36g)SJD**)ftT 
[Cv7/hUtKPlS5l£±hU^A(0.25 

g)SJn*fc*. SiS-e 1 B*l««ttLfco 
fifctteStt* BttlcMix^uatf 

tt*Lfc 0 METv fflBU 

(»»x^;U)T?IB«LT. 2-^JU-N- 

-T-h5tKPtf'JK[2 i 3-d]e'J5S?>-5-7 
*y(it£ty 339)(0.078g)£Hfe7 z E;U 
77X£LT#fc 0 Trj^flrfil C 20 H 19 N 5 
0 3 • 0. 1 5 AcOEt ■ 0.4H 2 O t LT Calcd. : 
C, 62.19 ;H, 5.32 ;N, 17.60.Found : 
C, 62.47 ;H, 5.31 ;N, 17.35. 'H-NMR 
(200MHz, CDC1 3 ) 5 1.80-2.20(2H, 
m), 2.47(3H, s), 3.30-3.60(2H, m), 3. 
89(1 H, d, J=7.2Hz), 4.50-4. 62(1H, 
m), 5.46(1 H, s), 6.36-6.58(3H, m) 9 7.1 
5-7.40(2H, m), 7.49(1 H, t, J=8.0Hz), 
7.83(1H, t, J=2.2Hz), 7.88-7.96(lH, 
m), 8.13(1H, s).) 

[0362] 



mmm 340 

(it^ty 340 (OStS ) 

2-^;U-7,8-vtKP-6H-t°Uhl2,3-d]eU5v>- 
5-^">(0.258g), 2-(2--hP7i-ibX;i/77- 

;upi-;u75>((o.60g)ftiX P -h;ux>7ju* 

>^-7Kfi]#D(0.05g)IChJUX>(20ml)^in^fl5i 

tKtic 38 ftMinSftfiSSLfco oi^t?, >^;U7 

;Uzi— JU(25ml)&i;^^(0.25g)^in^7K;tT 
ICvT/h'JtKPlSd^h'J^A^.lSg^P^ 
fct^St 3 B#F B 11tl$Lfco fifSSSiML 
»*clH|x^ufti;;K£ln;U I&W^^7K 
*-*-K , J^A*-e7^*UtttLfco «M«tt 

MET. StiU »»*tt«tt2/'J*yjU*5A 

fjl/-N-{2-[2--KP7x-;i/]X;i/77-^}7i 
=;U)-5 > 6 i 7 f 8-'Th5tKPtr»JK[2 > 3-d]lf l JSS?>- 
5-75>(4b£% 340)(0.017g)£&fe7 : E;i/77 



2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine -5-on 
(0.326 g ), 2 - (3 -nitro phenoxy ) phenyl amine (0.53 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.05 g ) 24hour heating and 
refluxing it did under dehydration including toluene (20 ml ). Next, 
after adding cyano tri hydro boric acid sodium (0.25 g ) to under ice 
cooling methyl alcohol (20 ml ) andincluding acetic acid (0.36 g ), 1 
hour it agitated with room temperature . It concentrated reaction 
mixture , in residue it made alkalinity with the saturated sodium 
bicarbonate * water including ethylacetate and water, extracted. You 
washed organic layer with saturated saline , dried with sodium sulfate . 
Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafli ] (ethylacetate ), 2 -methyl -N- [3 - 
(3 -nitro phenoxy ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 339 ) (0.078 
g )as yellow amorphous . As elemental analysis values 
C<sub>20</sub>H<sub>l 9</sub>N<sub>5</sub>O<sub>3</sub>*0. 1 
5AcOEt*0.4H<sub>2</sub>O Calcd.:C, 62.19;H, 5.32;N, 
17.60.Found:C, 62.47;H, 5.31 ;N, 17.35.<sup>K/sup>H-nmr (200 
MHz , CDCKsub>3</sub> );de 1.80 - 2.20 (2 H, m ), 2.47 (3 H, s ), 
3.30 - 3.60 (2 H, m ), 3.89(1 H, d, J=7.2Hz ), 4.50 - 4.62 (1 H, m ), 5.46 
(1 H, s ), 6.36 - 6.58 (3 H, m ), 7.15 - 7.40 (2 H, m ), 7.49 (1 H, t, 
J=8.0Hz),7.83(l H, t, J=2.2Hz), 7.88- 7.96(1 H,m), 8.13(1 H, s ). ) 



[0362] 

Working Example 340 
(Production of compound 340 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ), 2 - (2 -nitrophenyl sulfanyl ) phenyl amine 
(0.60 g ) and in p-toluenesulfonic acid acid monohydrate 
(0.05 g ) 38hour heating and refluxing it did under 
dehydration including toluene (20 ml ). Next, after adding 
cyano tri hydro boric acid sodium (0. 1 8 g ) to under ice 
cooling methyl alcohol (25 ml ) andincluding acetic acid (0.25 
g ), 3 hours it agitated with room temperature . It concentrated 
reaction mixture , in residue it made alkalinity with the 
saturated sodium bicarbonate * water including ethylacetate 
and water. You washed organic layer with saturated saline , 
dried with sodium sulfate . Under vacuum , it concentrated, 
refined residue with basic 

[shirikagerukaramukuromatogurafii ] (ethylacetate ), 2 -methyl 
-N- it acquired {2 - [2 -nitrophenyl ] sulfanyl } phenyl ) -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 340 ) (0.017 g ) as colorless amorphous . 
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l H-NMR(200MHz, CDC1 3 ) 6 1 .85-2.20(2H, 
m), 2,42(3H, s), 3.20-3.50(2H, m), 4.55-4.70 
(1H, m), 4.93(1H, d, J=8.0Hz), 5.34(1H, s), 
6.70-7.00(3H, m),7.18-7.60(4H, m), 7.86(1 H, 
s), 8.26(1 H, dd, J=1.8, 8.0Hz). 

[0363] 

mmm 341 

(Ib-a-^I 341 (DMM) 

2-^;U-7 J 8-vtKP-6H-t°UK[2 J 3-d]tf l J5v>- 
5-^->(0.326g),2-(2-~hP^xy^rvpx-;U7 

^>(o.50 g )Sl/ p-Hi/ii^UTfC/ft-**]*! 

(0.05g)ICh;i/X>(20ml)$iPK.fl5i7KTIC24B#P* 

oL^T^y : J 1 ;^7;^=l-;^(20^ll)&^;WK(o.25 
A(o.i8g)£*n*fcfc, Mfi-e 3 mmmnLtzo 

^7P vh^^-(PKx^;u)7?flSlLT, 2-> 
fJ!/-N-[3-(2--hD7i;+y)7i-^]-5 ) 6 J 7,8- 
xh7tKPt o, JK[2,3-d]t°'J^v>-5-T5>0b^ 
M 341)(0.064g)£1ife7^;U77X£:LT#/c o 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .85 - 2.20 (2 H, m ), 2.42 (3 H, s ), 3.20 - 3.50 (2 H, m ), 
4.55 - 4.70 (1 H, m ),4.93 (1 H, d, J=8.0Hz ), 5.34 (1 H, s ), 
6.70 - 7.00 (3 H, m ), 7.1 8 - 7.60 (4 H, m ), 7.86 (1 H, s ), 
8.26(1 H,dd, J=1.8, 8.0Hz). 

[0363] 

Working Example 341 
(Production of compound 341 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.326 g ), 2 - (2 -nitro phenoxy ) phenyl amine (0.50 
g ) and in p-toluenesulfonic acid acid monohydrate (0.05 g ) 
24hour heating and refluxing it did under dehydration 
including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0. 1 8 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.25 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), 2 -methyl 
-N- [3 - (2 -nitro phenoxy ) phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 341 ) (0.064 g )as yellow amorphous . 



7t^^ffi : ffiC20H19N5O3-0.15AcOEf0.4H2O<!:Lr Calcd. : C, 62.19 ;H, 5.32 ;N, 17.60. 


As elemental analysis values C20H19N5O<SB>3</SB> *0.1 5AcOEt*0.4H2O Calcd.:C, 


62.19;H, 


5.32;N, 


17.60. 






Found : C, 62.12 ;H, 5.55 ;N, 17.59. 






Found:C, 62.12;H, 5.55;N, 17.59. 







H, s), 3.30-3.60(2H, m), 3.89(1H, d, J=7.0H 
z), 4.50-4.62(lH, m), 5.55(1H, s), 6.35-6.55(3 
H, m),7.02-7.24(3H, m), 7.44-7.60(lH, m), 7. 
94(1H, dd, J=1.4, 8.0Hz), 8.12(1H, s). 

[0364] 



342 

(itSty) 342 <D§g£) 

2-^;U-7,8-vtKP-6H-t°UK[2,3-d]e'J5v>- 
5-^>(0.258g).3-[4-(3-^PP^xx;U)t°^7V 



H, s) , 3.30-3.60 (2 H, m ), 3.89 (1 H, d, J=7.0Hz ), 4.50 - 
4.62 (1 H, m ), 5.55 (1 H, s ), 6.35 - 6.55 (3 H, m ), 7.02 -7.24 
(3 H, m ), 7.44 - 7.60 (1 H, m ), 7.94 (1 H, dd, J=1.4, 8.0Hz ), 
8.12(1 H,s). 

[0364] 

Working Example 342 
(Production of compound 342 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ), 3 - [4 - (3 -chlorophenyl ) piperazine -1- 
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>M-X/U*-;upi-JU75>(0.556g)&t/p-h 

;ux>x;U/fx>^-7KfPti(0.05g)lch;ux>(2 
o^T%/^;u7;u=3-;K25mi);s.u:i^(0.25 

g)£JHX*jrFI=5/7/HJfcKPlS5i|-*-HJ'* 

A(o.i8g)*jnAfctt.sji-c i mmmnuz* 



sulfonyl ] phenyl amine (0.556 g ) and in p-toluenesulfonic 
acid acid monohydrate (0.05 g ) 24hour heating and refluxing 
it did under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.18 g ) 
to under ice cooling methyl alcohol (25 ml ) andincluding 
acetic acid (0.25 g ), l hour it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 



MET, SffiU B/Tt£**tt*>'J*y 
^;u7;u3-ju=i9:i)-e«lJLr. n- 

(3-{[4-(3-^PP7x~^)-l-tX7V~ 
^17.^*— ;U}-2-^9 1 ;i/-5 > 6,7 f 8--Th i 5 
tKPt°'JK[2,3-d]t°'J = v>-5-75>(^ 
£«B 342)(0.036g)£&fi7 : EJU?7X<b 
LTifco 7C^^«fffiC 24 H 27 ClN 6 0 2 S fc 
LT Calcd. : C, 57.25 ;H, 5.50 ;N, 1 
6.69.Found : C, 57.06 ;H, 5.62 ;N, 1 
6.56. , H-NMR(200MHz, CDC1 3 ) 8 1.8 
5-2.20(2H, m), 2.47(3H, s), 3.00-3.55 
(10H, m), 4.10(1H, d, J=7.0Hz), 4.56- 
4.72(1 H, m), 5.46(1H, s), 6.65-6.92(4 
H, m), 7.00-7.20(3 H, m), 7.36(1 H, t, 
J=8.0Hz), 8.11(1H, s).) 

[0365] 

nfaffl 343 

(it$m 343 Om&) 

2- ^;U-7,8-vtKa-6H-eUhl2,3-d]t°'J5v>- 
5-7h>(0.258g),(4-^x-;U-l,3-^7V r — ;U-2-^< 
;U)**5/7xn;U75>((0.54g)fttf p-HUX> 
^JU*>H-*aiH(0.05g)IChJH>(20iiil)t 
JHAJJiMCTI:: 38 B#|ll]toj!&iB3(ELfco Ot^\ * 

^;u7;u=i-;K20mi)&i;pK(o.25g)*J!iD^7K 

*Tlci/7/h l JtKPS5»+h l J^A(0.18g)S 

7K*1-h'J^A7K-C7;U*'Jl4<tLtttliLfco * 
feJftLfco ^ET, SRU StitSttSttS/'J* 

SLT,N-(2-^^-5,6,7,8-^h^tKPt°»JK[2, 

3- d]t 0, J^V>-5-^;U)-N-{3-[(4-7x-;U-l,3-^ 
7 % /-;U-2-^;U)**e/]7xx;U}75>«b^» 
343)(0.06g)£fcfe7^U:77;*i:L"C»fc o *H-N 
MR(200MHz, CDC1 3 ) d 1.85-2.25(2H, m), 2. 



Under vacuum , to concentrate, refining residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate : methyl alcohol 
=19:1 ), N- (3 - {[4 - (3 -chlorophenyl ) - 1 -piperazinyl ] sulfonyl } - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 342 ) (0.036 g ) as colorless 
amorphous . As elemental analysis values 

C<sub>24</sub>H<sub>27</sub>ClN<sub>6</sub>0<sub>2</sub>S 
Calcd.:C, 57.25;H, 5.50;N, 16.69.Found:C, 57.06;H, 5.62;N, 
16.56.<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 1.85 
- 2.20 (2 H, m ), 2.47 (3 H, s ), 3.00 - 3.55 (10 H, m ), 4.10(1 H, d, 
J=7.0Hz ), 4.56 - 4.72 (1 H, m ), 5.46 (1 H, s ), 6.65 - 6.92 (4 H, m ), 
7.00-7.20 (3 H,m), 7.36(1 H, t, J=8.0Hz ),8.1 1 (1 H, s ). ) 



[0365] 

Working Example 343 
(Production of compound 343 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ), (4 -phenyl -1,3- thiazole -2- yl ) oxy phenyl 
amine (0.54 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.05 g ) 38 hour heating and refluxing it did 
under dehydration including toluene (20 ml ). Next, after 
adding cyano tri hydro boric acid sodium (0.18 g ) to under 
ice cooling methyl alcohol (20 ml ) andincluding acetic acid 
(0.25 g ), 3 hours it agitated with room temperature . It 
concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. You washed organic layer 
with saturated saline , dried with sodium sulfate . Under 
vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ), N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) -N- it acquired {3 - [ (4 -phenyl -1,3- thiazole -2- yl ) 
oxy ] phenyl } amine (compound 343 ) (0.06 g ) as colorless 
amorphous . <sup>K/sup>H-nmr (200 MHz , 
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47(3H, s), 3.30-3.60(2H, m), 3.95(1H, d, J=7. 
4Hz), 4.52-4.65(lH, m), 5.52(1 H, s), 6.52-6.7 
8(3H, m),7.00(lH, s), 7.20-7.50(4H, m), 7.79- 
7.86(2H, m), 8.14(1H, s).) 

[0366] 

nmm 344 

(it£ty 344 (DSIS) 

2-/^;U-7,8-i/tKP-6H-t°gK[2 J 3-d]t° f J5^>- 
5-7t->(0.258g).3-(3-7^/37xy^v)^<>X7 7 5 

K((o.50 g )&i> # p-h;ux>x;U/fx>M-7KfP% 

(0.05g)IZh;i/X>(20ml)$aiK.Jtt7KTIC38ft|Bl 

*Pl»asiELfco otx-e. y^;u7;u=i-;K20mi) 

at;ft»(0.25g)SJPK.*^TI^>7/h l JtKP 
li?il±hU^A(0J8g)£fc*fcfc, ^;S-C3 ft 
IB«»Lfco fif&»*»tt. ?lil:KSxf;b 
&tf7K£*P*_. teftft»***h^A*-e7 

8fe#U ffi»-m^A-e««Lfco MET, « 

(ftttx^^U:^;U7;m— ;U=10:1)T? 
fflg|LT,3-{3-[(2-y5 1 ;U-5 J 6,7,8-T-h^tKPt 0 
'JK[2,3-d]t 0| J5v>-5-f;U)75/pxy^v}^ 
>X7SK(*b£ft 344)(0.053g)£ftlfe7 I E;u:7 
TXtLXmtzo 1 H-NMR(200MHz, CDC1 3 ) 5 
L85-2.20(2H, m), 2.46(3H, s), 3.30-3.60(2H, 
m), 3.82(1 H, d, J=7.8Hz), 4.46-4.62(lH, m), 
5.36(1H, s), 6.34-6.52(3H, m),7.10-7.60(7H, 
m), 8.11(1H, s).) 



[0367] 

mmm 345 

tfb**i 345 omit) 

2^;U-7 J 8-vtKP-6H-t 0| JK[2,3-d]t° , JSv>- 
5-^">(0.258g), N-[3-(3-7S/7x/+y)7xZ 
;U]7-tz£5K(0.70g)&t/ p-h;ux>x;u?|%>a 

-7K*Q^](0.05g)ICh;UX>(20ml)^JP^B5i7KT 
ic 24 l*MaP!RHSaELfco 

Ol^T% >^ JK20ml)&tfltlft(0.32 
g)^*P^7k^Tlrv7/h'JtKP[55^±hU0 
A(0.l8g)£iP*fc&, M;U-e l IftlBiattLfco 



ttttJLfco 
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CDCKsub>3</sub> );de 1.85 - 2.25 (2 H, m ), 2.47 (3 H, s ), 
3.30 - 3.60 (2 H, m ), 3.95 (1 H, d, J=7.4Hz), 4.52 -4.65 (1 H, 
m ), 5.52 (1 H, s ), 6.52 - 6.78 (3 H, m ), 7.00 (1 H, s ), 7.20 - 
7.50 (4 H, m ), 7.79 - 7.86(2 H, m ), 8.14 (1 H, s ). ) 

[0366] 

Working Example 344 
(Production of compound 344 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ), 3 - (3 -aminophenoxy ) benzamide (0.50 g ) 
and in p-toluenesulfonic acid acid monohydrate (0.05 g ) 
38hour heating and refluxing it did under dehydration 
including toluene (20 ml ). Next, after adding cyano tri hydro 
boric acid sodium (0. 18 g ) to under ice cooling methyl 
alcohol (20 ml ) andincluding acetic acid (0.25 g ), 3 hours it 
agitated with room temperature . It concentrated reaction 
mixture , in residue it made alkalinity with the saturated 
sodium bicarbonate * water including ethylacetate and water, 
extracted. You washed organic layer with saturated saline , 
dried with sodium sulfate . Under vacuum , it concentrated, 
refined residue with basic 

[shirikagerukaramukuromatogurafii ] (ethylacetate imethyl 
alcohol =10:1 ), 3 - it acquired {3 - [ (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] 
phenoxy } benzamide (compound 344 ) (0.053 g ) as colorless 
amorphous . <sup>l</sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1 .85 - 2.20 (2 H, m ), 2.46 (3 H, s ), 
3.30 - 3.60 (2 H, m ), 3.82 (1 H, d, J=7.8Hz ), 4.46 -4.62 (1 H, 
m ), 5.36 (1 H, s ), 6.34 - 6.52 (3 H, m ), 7.10 - 7.60 (7 H, m ), 
8.11 (1 H, s). ) 

[0367] 

Working Example 345 
(Production of compound 345 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ), N- [3 - (3 -aminophenoxy ) phenyl ] 
acetamide (0.70 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.05 g ) 24hour heating and refluxing it did 
under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.18 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.32 g ), 1 hour it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 
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MET* mmu «a*ttstts/'j*y;u*TA 

<7Q 7h^7-r— (WHx^^)U|MlLT. N-(3 
-{3-[(2-^;U-5 f 6 f 7 f 8-Th9tKPtT l JK[2 f 3-d]e 
'J5^>-5--f;U)75ypx/+i/)^x-JU)7iz^ 
5K«b^» 345)(0.054g)£&Sfe7 ; E;U:77X<h:L 
TSfco , H-NMR(200MHz ) CDC1 3 ) 5 1.90-2. 
20(2H, m), 2.13(3H, s), 2.44(3H, s), 3.30-3.6 
0(2H, m), 3.90(1H, d, J=7.4Hz), 4.45-4.60(1 
H, m), 5.88(1 H, s), 6.30-6.50(3H, m), 6.70-6. 
81(1H, m), 7.05-7.40(4H, m), 8.02(1H, s), 8.0 
7(lH,s).]}) 

[0368] 

mmm 346 

(it^fy) 346 ©Sift) 

8-T*^^-2-^^-7,8-vtKn-6H-t 0, jK[2 s 3- 
d]t°'JSv>-5-7|->(0.205g),2-(5--ha^ 1 ^x 

>-2--f;ux;u^r-;upx-;u75>(0.3g)ai/ 
p-h;i/x>x;u^>^-7kfa^(0.02g)[ch;ux 

>(10ml)S*n5LBl*TlC 16 tiffStXimmMLtzo 

oln-c\ ^;u7;u:a— ;u(20mi)&tfif»(0.i8 
g)^P^7K^Tlcv7yhUtKP(55^h»J^ 
A(0.2g)£jQ*fc&. MS-C 5 B#P B 1*f #Lfc 0 



fee 

MET, XML, 96*&*sWfi\,1i?J*0uv 

±**^;U7;U3— ;K5ml)lC5S» % 1N-7KK 

<b^HJOA(iml)£Ja*M;£Tlc l ttMXttL 

MET, SfltU S^^*14v'J*^U*^A 
*PTh^7*-(ft»x*;U)T?tt »LT % N-(2 
-^;U-5,6,7,8-xh^tKPt 0 UK[2,3-d]t o, J^v 
>-5--f;U)-N-{2-[(5--hP-2-5 1 X- jU)X;U^T 
-;U]^x-;U}75>(^b^% 346)(0.078g)£H 

1 H-NMR(200MHz, CDC1 3 ) S 1.86-2.20(2H, 
m), 2.46(3H, s), 3.20-3.50(2H, m), 4.60-4.75 
(1H, m), 4.93(1H, d, J=7.2Hz) s 5.44(1H, s), 
6.77(1H, d, J=4.4Hz), 6.81(1H, dt, J=1.2, 8.0 
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Under vacuum , to concentrate, refining residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), N- (3 - 
{3 - [ It acquired (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ) phenoxy ) phenyl ) 
acetamide (compound 345 ) (0.054 g ) as colorless 
amorphous . <sup>K/sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1.90 - 2.20 (2 H, m ), 2.13 (3 H, s ), 

2.44 (3 H, s ), 3.30 - 3.60 (2 H, m ), 3.90(1 H, d, J=7.4Hz ), 

4.45 - 4.60 (1 H, m ), 5.88 (1 H, s ), 6.30 - 6.50 (3 H, m ), 
6.70 - 6.81 (1 H, m ), 7.05 -7.40 (4 H, m ), 8.02 (1 H, s ), 8.07 
(1 H,s).]}) 

[0368] 

Working Example 346 
(Production of compound 346 ) 

8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.205 g ), 2 - (5 -nitro thiophene -2- yl 
sulfanyl ) phenyl amine (0.3 g ) and in p-toluenesulfonic acid 
acid monohydrate (0.02 g ) 16hour heating and refluxing it 
did under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0. 1 8 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=1:2). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](ethyiacetate ), N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) -N- it acquired {2 - [ (5 -nitro -2- thienyl ) sulfanyl ] 
phenyl } amine (compound 346 ) (0.078 g ) as yellow 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .86 - 2.20 (2 H, m ), 2.46 (3 H, s ), 3.20 - 3.50 (2 H, m ), 
4.60 - 4.75 (1 H, m ),4.93 (1 H, d, J=7.2Hz ), 5.44 (1 H, s ), 
6.77(1 H, d, J=4.4Hz),6.81 (1 H, dt, J=1.2, 8.0Hz ), 6.90(1 
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Hz), 6.90(1H, d, J=8.0Hz), 7.43(1H, dt, J=l. 
2, 8.0Hz), 7.54(1 H, dd, J=1.6, 7.6Hz), 7.71(1 
H, d, J=4.4Hz), 8.02(1 H, s). 

[0369] 

mmm 347 

(it£ty 347 <DM&) 

8-y-tr^;i/-2-^;U-7,8-vtKP-6H-t 0, JK[2,3- 
d]t°U5v>-5-7h>(0.205g) s 3-(5--hP^^7x 
>-2--<;UX;U7T-;U)7x-;U75>(0.3g)at; 

P -h;ux>x;U7tx>K-7Kfi]1*i(0.02g)lch;ux 

>(10ml)SJPxffii*TlC24 RMAlSKtilSltLt::. 

0L^-O^;U7;U=l-;U(20ml)ai;ft»(0.18 
g)**Px.7K^"Flcv7/h l JtKP[S5K^-hU r !7 
A(o.2 g )£in*.fcflL Mffl-e 5 B#im«#Lfc 0 



■eteaufc. 

met, s«u aass/UAy^^A^p v 

h^-f-(^**>:RBxf;kl:2)tf»|(L 

tZo 

±*£WU7;i/3— ;U(5ml)lC$8f(L 1N-*K 
fc+MJ^A(lml)**n*S«Tlc 1 E$Pp1fit#L 

fij£»£»tt. Ki£x^u£jD*fflt±j, *r«UB 
MET, ;1$SU »»**«fr>y*?%*7A 

<?n -7b<f^y^-(mm^^)vmmLXs n-(2 

-^;U-5,6,7,8-xh^tKPt°»JK[2,3-d]t°'J^v 
>-5->f;i / )-N-{3-[(5-XhP-2-TXX v IU)X;U7T 
-;U]^x-;i,}7S>(^^^ 347)(0.072g)£fi 
ft7^U77*iLT»fco 

l H-NMR(200MHz, CDC1 3 ) 6 1 .80-2.20(2H, 
m), 2,47(3H, s), 3.40-3.55(2H, m), 3.92(1H, 
d, J=6.8Hz), 4.50-4.65(1 H, ), 5.44(1 H, s), 6.6 
5-6.92(3H, m),6.98(lH, d, J=4.4Hz), 7.23(1H, 
t, J-7.6Hz), 7.78(1H, d, J=4.4Hz), 8.11(1H, 
s). 

[0370] 

mmm 348 

(it£ty) 348 



2003-11-11 

H, d, J=8.0Hz ), 7.43 (1 H, dt, J=l .2, 8.0Hz ), 7.54 (1 H, dd, 
J=l .6, 7.6Hz ), 7.71(1 H, d, J=4.4Hz ), 8.02 (1 H, s ). 

[0369] 

Working Example 347 
(Production of compound 347 ) 

8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.205 g ), 3 - (5 -nitro thiophene -2- yl 
sulfanyl ) phenyl amine (0.3 g ) and in p-toluenesulfonic acid 
acid monohydrate (0.02 g ) 24hour heating and refluxing it 
did under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.18 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=1:2). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ), N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) -N- it acquired {3 - [ (5 -nitro -2- thienyl ) sulfanyl ] 
phenyl } amine (compound 347 ) (0.072 g ) as yellow 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 

I. 80 - 2.20 (2 H, m ), 2.47 (3 H, s ), 3.40 - 3.55 (2 H, m ), 
3.92 (1 H, d, J=6.8Hz ), 4.50 -4.65 (1 H, ), 5.44 (1 H, s ), 6.65 
- 6.92 (3 H, m ), 6.98 (1 H, d, J=4.4Hz ), 7.23 (1 H, t, 
J=7.6Hz), 7.78(1 H, d, J=4.4Hz ), 8.11 (1 H,s). 

[0370] 

Working Example 348 
(Production of compound 348 ) 
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8-T-tr^;L,-2^T;u-7,8-vtKa-6H-t 0| JK[2,3~ 

d]t O| JSv>-5-^>(0.15g).3-(^^x>-2-^f;U 

>X^7t"s>^-7KftI ! fel(0.02g)IChJUX>(10ml) 
£*[]*Jj5bKTfC 24 IftfHJBjjftaaLfco 

O^T%>^>U7;UzJ-JK20ml)aiKftM(0.18 

g)^iPK.7k^Tlcv7> f h , JtKai55il^-h l J^ 
A(0.2g)£AD*fc&. Sffl-P 6 B«llia#Lfc 0 



fee 

£*£>*;U7^3— VU(5ml)IC;B#* 1N-7KIS 

<b^h'J^A(lml)*lniL*iBTlc l B*H«#L 

MET. ;IffiU »a**»tti/'J*^U*7A 
^P"7h^7-f-(»»x^;u)-c<|g[ % p^UT 

^i/jc— rjUj:y«MHbLr, n-(2-^;u- 

5,6,7,8-^h^tKPt 0l JK[2,3-d]t°USv>-5^ 
;U)-N-[2-(2-^x-;U)XJU^^x;U]^x-jU]T 

£>(te£tl 348)(0.124g)£SSfe$£J|<hLTt# 
mpl51-152 deg C 

, H-NMR(200MHz, CDC1 3 ) 6 1.82-2.20(2H, ) s 
2.49(3H, s), 3.20-3.45(2H, m),4.56-4.70(lH, 
m), 5.01(1H, d, J=7.0Hz), 5.42(1H, s), 6.65-6. 
80(2H, m),6.86-7.05(2H, m), 7.20-7.32(2H, 
m), 7.53(1H, dd, J=1.4, 7.6Hz), 8.04(lH,s). 

[0371] 

mmm 349 

(it£ty 349 

8-7-b^;L/-2-^;U-7,8-vtKP-6H-t°UK[2,3- 
d]t O| J^V>-5-^>(0.205g),2-(5— hP^^x 

>-2--f;U^;U77x;upxx;U75>(0.3g)At/ 
p-h;ux>x;U7t^>^-7Kfi] ! fei(o.02g)ich^x 
>(i0mi)*iPK.Bl7KTlc 16 WMinj!ftiS3([Lfco 

OL^, JUT ;i/(20ml)&tf IEB£(0.18 
g )^n^7K;tTlcv7yKUtKPl55^h»J^ 
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8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.15 g ), 3 - (thiophene -2- yl sulfanyl ) 
phenyl amine (0.3 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.02 g ) 24hour heating and refluxing it did 
under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.18 g ), 6 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=1:2). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), 
crystallization did from methyl alcohol -ether , N- (2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N- it acquired the [2 - (2 -thienyl ) sulfanyl ] phenyl ]amine 
(compound 348 ) (0.124 g ) as colorless crystal . 

mpl51-152degC 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.82 - 2.20 (2 H, ), 2.49 (3 H, s ), 3.20 - 3.45 (2 H, m ), 4.56 - 
4.70 (1 H, m ),5.01 (1 H, d, J-7.0Hz ), 5.42 (1 H, s ), 6.65 - 
6.80 (2 H, m ), 6.86 - 7.05 (2 H, m ), 7.20 - 7.32 (2 H, m ), 
7.53(1 H, dd, J=l .4, 7.6Hz ), 8.04 (1 H, s ). 

[0371] 

Working Example 349 
(Production of compound 349 ) 

8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.205 g ), 2 - (5 -nitro thiophene -2- yl 
sulfanyl ) phenyl amine (0.3 g ) and in p-toluenesulfonic acid 
acid monohydrate (0.02 g ) 16hour heating and refluxing it 
did under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
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MET. SMIL. M**sWf)\,1}?<LZn'? 

<b*JbS/^A(0.l2g)ai;«»(0.3g)SfllX.8» 

IHJnttBSELfc. 

B,*::ftl*x*;u 



»«lceU25>(2ml)at;*7KKIt(0.5inl £iD 

SET, XffiU »at5/'J*y;U*5A^P"7 

=8:l)-e«»Lfco ±**^^T;U3— ;U(5ml) 
lN-7XIHb±h'J^A(lml)*JlP5LSS 
TIC 1 «|Bia»L/l:ofiJ£*Sa*.ffMx^ 

fflEK^hU ^A-eft«Lfco MET. XfiU S 

(Klgx^U:^y-;u=lO:l)"e3fti!{LTsN-[5- 
{2-[(2->5 L ;U-5 s 6 > 7,8--rh7tKPt°UK[2 9 3-d]e 

^x^;u)7-b*5K(ft*»©KJS)(o.023g)tJt 



l H-NMR(200MHz, CDC1 3 ) 5 1 .90-2.20(2H, 
m), 2.08(3H, s), 2.46(3H, s) s 3.30-3.50(2H, 
m), 4.52-4.65(lH, m), 4.98(1H, d, J=7.0Hz), 
5.96(1 H, s), 6.3 1(1 H, d, J=3.8Hz), 6.60-6.80(2 
H, m), 6.75(1H, d, J=3.8Hz), 7.15-7.30(1H, 
m), 7.45-7.55(lH, m), 7.93(1H, s), 9.55(1H, 
s). 

[0372] 
£2ffi#J 350 
(it£ty 350 (DgJit) 



2003-11-11 

acetic acid (0. 1 8 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=1:2). 

It melted total amount in 80% ethyl alcohol (25 ml ), 8 -hour 
heating and refluxing it did calcium chloride (0. 12 g ) 
andincluding iron decimeter (0.3 g ). 

insoluble matter it concentrated removal by filtration , 
filtrate , in residue sequential it washed organic layer with 
water and saturated saline including ethylacetate , dried with 
sodium sulfate . 

pyridine (2 ml ) and it acquired acetic anhydride (0.5 
Including ml , 16 hours it agitated under room temperature . It 
concentrated reaction mixture , in residue , it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. You washed organic layer with 
saturated saline , dried with sodium sulfate . Under vacuum , 
it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
-ethylacetate :methanol =8:1 ). It melted total amount in 
methyl alcohol (5 ml ), 1 hour it agitated under the room 
temperature including 1 N- sodium hydroxide (1 ml ). It 
concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . Under vacuum , to concentrate, 
refining residue with basic 

[shirikagerukaramukuromatogurafii ] (ethyl acetate :methanol 
=10:1 ), N- [5 - {2 - [ (2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl } sulfanyl ] - 2 
-thienyl ) acetamide (Production of compound ) (0.023 g ) in 
residue as yellow amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90 - 2.20 (2 H, m ), 2.08 (3 H, s ), 2.46 (3 H, s ), 3.30 - 3.50 
(2 H, m ), 4.52 -4.65 (1 H, m ), 4.98 (1 H, d s J=7.0Hz ), 5.96 
(1 H,s),6.31 (1 H,d, J=3.8Hz), 6.60 -6.80 (2 H,m), 6.75 
(1 H, d,J=3.8Hz), 7.15-7.30(1 H, m ), 7.45 - 7.55 (1 H, m ), 
7.93(1 H, s), 9.55(1 H, s ). 

[0372] 

Working Example 350 
(Production of compound 350 ) 
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8-T-fe^;U-2^^^-7,8-vtKP-6H-t 0, JK[2,3- 
d]t°U5v>-5-:t>(0.19g), 3-^PP7i-;i/X 
;U7xHjU^X- ;U7S>(0.26g)SU p-h^X> 
X;L//1^>K-*ffi ! fej(0.02g)lCh;UX>(l0ml)^ 

jD^jjjbKTlc 16 l*ia*PlSHB3lLfco 

A(o.2 g )s mxtz'ik. man 5 mmmnuzo 



fee 

T?tt«Lfc. 

MET. BffiU ii^>U*^l/*7A^P7 
h^^>T-(^-9->:KSIXT;U=l:2)-ef|SJL 

fco 

***^;U7;U3— ;u(5mi)icjs» % iN-7j<gg 
<b*HJ^A(lml)£to*mSTlc 1 b^im^l 

set* xffiu »a**»ttS/u*y;u*TA 

;U=10:l)t?»l[LT.N-{5-[(3-^PP7i 
z^)Xjl,77-^]-2-f^-^}-2->fiL'-5 } 6 5 7 ) 
8-7 L h^tKPt 0| JK[2 s 3-d]t°'JSv>-5-7=>(^b 
£^ 350)(0.065g)£3f«fe7^U:77X£LT» 

fco 

1 H-NMR(200MHz, CDC1 3 ) 5 1 .90-2.05(1 H, 
m), 2.15-2.28(1H, m), 3.72(3H, s), 3.40-3.58 
(2H, m), 4.21(1H, d, J=6.8Hz), 4.40-4.50(lH, 
m), 5.39(1H, s),6.09(lH, d, J=3.6Hz), 7.02(1 
H, d, J=3.6Hz), 7.02-7.20(4H, m), 8.17(lH,s). 

[0373] 

HJ560J351 
(it-Sty 351 <Dg£) 

8-7-lrT;^2-^^;U-7,8-vtKP-6H-t 0| JK[2 3 3- 
d]t o, J5v>-5-7(->(0.205g).N-[2-(2-7Sy^x 
~;UX^77— ;b)7x~;U]7-tr^SK(0.3Sg)A 

p-h;ux>x;u7t^>^-7K*D^(0.02g)ich;u 
x>(i0ml)£ina.Bl*Tlc 16 B#MftIftS9lEL 

fco 

r*l\X\ ttlVTiVl— JU(20ml)&tfIEft(0.18 
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8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.19 g ), 3 -chlorophenyl sulfenyl thienyl 
amine (0.26 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.02 g ) 16 hour heating and refluxing it did 
under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.18 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:2 ). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ) next, 
refined the residue with [shirikagerukaramukuromatogurafii ] 
(ethylacetate imethyl alcohol =10:1 ), N- {5 - [ (3 
-chlorophenyl ) sulfanyl ] - 2 -thienyl } - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 350 ) (0.065 g ) as light brown 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90 - 2,05 (1 H, m ), 2.15 - 2.28 (1 H, m ), 3.72 (3 H, s ), 
3.40 - 3.58 (2 H, m ),4.21 (1 H, d, J=6.8Hz ), 4.40 - 4.50 (1 H, 
m ), 5.39 (1 H, s ), 6.09 (1 H, d, J=3.6Hz ), 7.02 (1 H, d, 
J=3.6Hz ), 7.02 - 7.20 (4 H, m ),8. 17 (1 H, s ). 

[0373] 

Working Example 351 
(Production of compound 351 ) 

8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.205 g ), N- [2 - (2 -amino phenyl 
sulfanyl ) phenyl ] acetamide (0.35 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.02 g ) 16hour 
heating and refluxing it did under dehydration including 
toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 



Page 349 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



mmzmm^ j^jslUtk^u 

tZo 

MET. XJllU a^^*1lv'J*^U*7A 
-[{2-[(2->5 1 ;U-5,6 J 7,8.xh7tKPt 0, JK[2,3-d] 
7i-;U]7-b^5K«b*«D 351)(0.206g)£ftfe 

, H-NMR(200MHz, CDC1 3 ) <5 1.65-2. 10(2H, 
m), 2.09(3H, s), 2.47(3H, s), 2.95-3.40(2H, 
m ), 4.54-4.75(2H, m), 5.41(1H, s), 6.70-6.88 
(2H, m), 6.90-7.45(5H, m), 7.68(1H, s), 7.98 
(1H, s), 8.08(1 H, d, J=8.4Hz). 

[0374] 

mmm 352 
(its® 352 omm 

2-^;U-5 f 6,7 > 8--rh7tKaif l JK[2 > 3-d]tf l JSS/ 
y-5--*— ;U(0.165g),N-[3-(3-^PP^xy^rv) 
7x-;U]^>X;U7tx>75K(0.36g)&l/H'J^x 
-;U7hX7-f>(0.32g)*h;UX>(10ml)lcSS» % 
40%7 % -/i/*;i/7|?>Mi?x^;u h;ux>$£&(0. 
5ml)flP*_fc&. Mffl-e 15 B*|H|J*ttLfco 



MET. SffiU SS^>'J*yM7A^P7 

Ts N-[3-(3-£P P7i;+v)7i- ;U]-N-(2-yf=- 
/U-5 > 6,7,8-'rh5tKPtf l JK[2,3-d]tf , J5?/>-5- 
-f;U)>^>^;i/^>75K(ib^* 352)(0.165g) 
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to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0. 1 8 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), it 
acquired N- [2 - [{2 - [ (2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl } sulfanyl ] 
phenyl ] acetamide (compound 351 ) (0.206 g ) as yellow 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.65 - 2.10 (2 H, m ), 2.09 (3 H, s ), 2.47 (3 H, s ), 2.95 - 3.40 
(2 H, m ), 4.54 -4.75 (2 H, m ), 5.41 (1 H, s ), 6.70 - 6.88 (2 
H, m ), 6.90 - 7.45 (5 H, m ), 7.68 (1 H, s ), 7.98 (1 H, s ),8.08 
(1 H, d, J=8.4Hz). 

[0374] 

Working Example 352 

(Production of compound 352 ) 

2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-ol (0.165 g ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] methane sulfonamide (0.36 g ) and it melted 
[torifeniruhosufin ](0.32 g ) in toluene (10 ml ), 40% diethyl 
azodicarboxylate tilt jpl 1 en solution (0.5 ml ) after adding, 
1 5 hours it agitated with room temperature . 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate : methyl 
alcohol =10:1 ),crystallization did from ethylacetate -ether , 
N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it acquired (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) methane sulfonamide (compound 352 ) (0.165 g ) as 
colorless crystal . 
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mp148 — 149°C 




mpl48- 149* 




TtMtttiriB. C21H21C1N403S tLX 




elemental analysis values C21H21ClN40<SB>3</SB> S doing 




Calcd • C 56 69 H 4 76 N 


12.59. 


Calcd. :C, 56.69;H, 4.76;N 


12.59 . 


Found : C, 56.80 ;H, 4.82 ;N, 


12.64. 


Found:C, 56.80;H, 4.82;N, 


12.64. 



H, s), 3.04(3H, s), 3.05-3.50(2H, m), 5.22(1 
H, brs), 5.50(1H, t } J=6.4Hz), 6.78-7.04(5H, 
m), 7.06-7.18(lH, m), 7.25(1H, d, J=7.2Hz), 
7.33(1 H, d, J=8.2Hz), 8.36(1 H, s). 

[0375] 

mmm 353 

(itSM 353 <7>S£) 

2-^;U-5 J 6,7,8-i L h^tKPt 0| JK[2,3-d]t 0| J^V 
>-5.^-— ;U(0.165g),N-[3-(3-^PP7x/+v) 

^x-yuj^o-tf^x^U/ix^ysRo^si^h'J 

^x-;U/1xX7>f>(0.32g)$hyUX>(l0ml)IC^ 
fl?.40%Tyv*;U7fx>^vX^;U h;UX>;^ 

^(o.5mi)AD^^^. sa-e 15 mrsmnuzo 

i)TJ««l. BUx^^-x-TT^jzyisaftL 
T,N-[3-(3-^Pa7xy^rvpxx;U]-N-(2->T 
;U-5,6,7 ? 8-^h^tKPt 0 'JK[2,3-d]t 0 'JSv>-5- 

-f;uy<>if>x;u3lc/7SK(ft*#i 353x0.286 

g)**ffettfli:LT»fco 



H, s) , 3.04 (3 H, s ), 3.05 - 3.50 (2 H, rn ), 5.22 (1 H, brs ), 
5.50 (1 H, t, J=6.4Hz ), 6.78 - 7.04 (5 H, m ), 7.06 -7.18 (1 H, 
m ), 7.25 (1 H, d, J=7.2Hz ), 7.33 (1 H, d, J=8.2Hz ), 8.36 (1 
H,s). 

[0375] 

Working Example 353 

(Production of compound 353 ) 

2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-ol (0.165 g ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] [benzensuruhonamido ] (0.44 g ) and it melted 
[torifeniruhosufin ] (0.32 g )in toluene (10 ml ), 40% diethyl 
azodicarboxylate tilt jpl 1 en solution (0.5 ml ) after adding, 
15 hours it agitated with room temperature . 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafli ] (ethylacetate : methyl 
alcohol =20:1 ), crystallization did from ethylacetate -ether , 
N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it acquired (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) [benzensuruhonamido ] (compound 353 ) (0.286 g ) as 
colorless crystal . 



mp163-164°C 



mp!63- 164* 



5c*fl*ffi C26H23C1N403S tLX 



elemental analysis values C26H23ClN40<SB>3</SB> S doing 
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Calcd. : C, 61.59 ;H, 4.57 ;N 


11.05. 


Calcd.:C,61.59;H,4.57;N 


11.05 . 


Found : C, 61.83 ;H, 4.66 ;N, 


11.23. 


Found:C,61.83;H,4.66;N, 


11.23. 



H, s), 3.10-3.50(2H, m), 5.14(1H, s), 5.51(1 
H, t, J=6.2Hz), 6.59(1 H, t, J=2.2Hz), 6.70-7.3 
2(7H,m), 7.40-7.70(3H, m), 7.72-7.80(2H, m), 
7.94(1H, s). 

[0376] 

mmm 354 

(it^ty) 354 ©£(j£) 

2^f;| / -N-[3-(3^PP7i/+v)7i-;i/]-5 5 6 5 
7,8-^h^tKPt°UK[2,3-d]tf >J5v>-5-7 r S> 
(0.23g)^h^X>(6ml)ICJi<S. ^Ptf^HHS 
7K^(0.2g)£AD;i, 16 tifmu&MZHLtzo 

4b:hhU^A(lmI)£flQ*M;STlc l ftPelHtfL 

tz 0 

MET> SHU M&sWf 

W-(lffl|x^;u)-e|«« % ft Hx^u-^ 

+^>J:yfS0 B a^LrsN-[3-(3-^PP^xy+ 

K[2,3-d]eu5^>-5-^;u)^p/^>75K(^b^ 
Ml 354)(0.l8lg)£fcfe*6ffl£LT$fco 

mpl51-152 deg C 

, H-NMR(200MHz, CDC1 3 ) (5 1.10(3H, t, J= 
7.4Hz), 1.70-2.05(2H, m), 2.12(1H, q, J=7.4H 
z), 2.141H, q, J=7.4Hz), 2.43(3H, s), 3.08-3.2 
6(1H 9 m), 3.35-3.50(lH, m), 5.25(1H, s), 5.90 
-6.06(1 H, m), 6.65-7.40(8H, m), 8.07(1 H, s). 

[0377] 



m 



355 



H, s), 3.10-3.50 (2 H,m), 5.14(1 H,s), 5.51 (1 H, t, 
J=6.2Hz ), 6.59 (1 H, t, J=2.2Hz ), 6.70 - 7.32 (7 H, m ), 7.40 
- 7.70 (3 H, m ),7.72 - 7.80 (2 H, m ), 7.94 (1 H, s ). 

[0376] 

Working Example 354 
(Production of compound 354 ) 

2 -methyl -N- [3 - (3 -chlorophenoxy ) phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it melted [2 and 3 -d ] pyrimidine -5-amine 
(0.23 g ) in the toluene (6 ml ), 16 hour heating and refluxing 
it did including propanoic acid anhydride (0.2 g ). 

You washed extraction and organic layer with saturated saline 
including the ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane rethylacetate 
=4 : 1 ),acquired colorless powder . 

It melted total amount in methyl alcohol (6 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] 
(ethylacetate ),crystallization did from ethylacetate -hexane , 
N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it acquired (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) propane amide (compound 354 ) (0.1 81 g ) as colorless 
crystal . 

mpl51-152degC 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I . 10 (3 H, t, J=7.4Hz ), 1 .70 - 2.05 (2 H, m ), 2. 12 (1 H, q, 
J=7.4Hz ), 2.141 H, q, J-7.4Hz ) , 2.43 (3 H, s ), 3.08 -3.26 (1 
H, m ), 3.35 - 3.50 (1 H, m ), 5.25 (1 H, s ), 5.90 - 6.06 (1 H, 
m ), 6.65 - 7.40 (8 H, m ), 8.07(1 H, s ). 

[0377] 

Working Example 355 
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(it^ty 355 

2^f;i/-N-[3-(3^PP7iy+v)7i-;i/]-5 J 6 } 
7,8-^h^tKPt 0l JK[2,3-d]t o g5v>-5-T^> 
(0.2g)£h;UX>(10ml)[C;gfl? % MJX^UTS^ 
(0. 1 5m\)&lf3LT)ls<< V v7*- h(0. 1 8ml)£ ft] 
* 70 deg C T* 2 B#fH«#Lfc 0 

-eil,X-f^:Kixf^=l:l cfeyisa^bL 

6,7-vtKPt 0| JK[2,3-d]e«J5v>-8(5H)-*;U7t< 
*-9-5K«b^* 355)(0.098g)£&fe*£ H E l<fcLT 



(Production of compound 355 ) 

2 -methyl -N- [3 - (3 -chlorophenoxy ) phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it melted [2 and 3 -d ] pyrimidine -5 -amine 
(0.2 g ) in the toluene (10 ml ), 2 hours it agitated with 70 deg 
C triethylamine (0.15 ml ) and including ethyl isocyanate 
(0.18 ml). 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1 ), crystallization did from 
ether : ethylacetate =1:1, 5 - [3 - (3 -chlorophenoxy ) anilino ] 
-N- ethyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H )-carboxamide it acquired (compound 355 ) (0.098 g ) as 
colorless crystal . 



m P 112-113°C 



mpll2- 113* 

TtmfttirW. C23H24C1N502 tLX 



elemental analysis values C23H24C1N502 doing 



Calcd. : C, 63.08 ;H, 5.52 ;N 



15.99. 



Calcd.:C, 63.08;H, 5.52;N 



15.99. 



Found : C, 63.00 ;H, 5.82 ;N, 



16.08. 



Found:C, 63.00;H, 5.82;N, 



16.08 



0-2.20(2H, m), 2.60(3H, s), 3.41(1H, q, J=7.4 
Hz), 3.43(1 H, q, J=7.4Hz), 3.75-3.96(2H, m), 
4.10-4.30(1H, m), 4.52-4.68(lH, m), 6.30-6.50 
(3H, m), 6.82-7.32(5H, m), 8.43(1H, s), 10.45 
(1H, t-like). 

[0378] 

HJfctflJ 356 

(it^m 356 ©Slit) 

tert-^;U 4-[3-(5-[3-(3-^PP7iy^>)7-U 
-/]-2-^;b-6,7,-vtKPt 0 'JK[2,3-d]t 0| J5v>- 

8(5H)--r^)^p/^y-fju]-i-t 0 ^v>*i;i/7p+ 

i/U-K0.2g)£»»l^U(lml)|::»#. MS 
TIC 4N-^^/P^XT;U(4ml)^jD^. 5 ftfflg! 

fifSj***ETlCiilBttHLT. N-[3-(3-2P 
P7i/+y)7i-;i/]-2-^fJl/-8-[3-t*V-3-(l 
-t°^7V-^)^Pt°;U]-5,6 3 7,8-^h^tKPt°»J 
K[2,3-d]tfU55?>-5-75> = tt»tt«b^«l 35 



0 - 2.20 (2 H, m ), 2.60 (3 H, s ), 3.41 (1 H, q, J=7.4Hz ), 3.43 
(1 H, q, J=7.4Hz ), 3.75 - 3.96 (2 H, m ), 4.10 - 4.30(1 H, m ), 
4.52 - 4.68 (1 H, m ), 6.30 - 6.50 (3 H, m ), 6.82 - 7.32 (5 H, 
m), 8.43(1 H,s), 10.45(1 H, t-like). 

[0378] 

Working Example 356 
(Production of compound 356 ) 

t- butyl 4- [3 - (5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7, -dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) propanoyl ] - 1 -piperazine carboxylate it melted (0.2 
g ) in ethylacetate (1 ml ), 5 hours itagitated under room 
temperature including 4 N- hydrochloric acid /ethylacetate (4 
ml ). 

concentrated dry solid doing reaction mixture under vacuum , 
N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 -oxo 
-3- (1 -piperazinyl ) propyl ]- 5, 6, 7 and 8 -tetrahydro pyrido 
it acquired [2 and 3 -d ] pyrimidine -5-amine trihydrochloride 
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(compound 356 ) (0.196 g ) as colorless amorphous . 



7C*^ffi : fitC27H31ClN402-3HCl'H20 < tLTCalcd. : C, 51.12 ;H, 5.72 ;N, 13.25. 



As elemental analysis values C27H31 C1N402*3HC1 *H20 Calcd.iC, 51.12;H, 5.72;N, 13.25. 



Found : C, 51.18 ;H, 5.79 ;N, 13.29. 



Found:C, 51.18;H, 5.79;N, 13.29. 



60(15H, m), 2.74(3H, s), 5.01(1H, brs), 6.77 
(1, d, J=8.0Hz), 6.86-7.02(2H, m), 7.05-7.40(5 
H, m), 8.55(1 H, s), 9.99(2H 5 brs). 

[0379] 

HJSS^J 357 
(itGto 357 Attjft) 

tert-^T^U 4-[3-(5-[3-(3-^PP7x/*v)7-U 
/]-2^;U-6 5 7,-vtKPt 0| jK[2,3-d]t°'J5v>- 
8(5HM;L,)^P/V^;i/]-l-t°^V>*^7n> 
S/b— K0.2g)$h;Ux>(8ml)H5S». MJx* 
;i/75>(0.15ml)Xi;x^U-fVS/7*— h(0.05 
2ml)£Jn;L 80 deg C T* 16 B*|HH*#Lfc 0 

$L t#b*ifc£M£ h;ux>(2ml)Jki;hU7;u* 
nft»(iml)lcjg»,SfflTir l B*IH«#Lfc 0 

Lt,N-[3-(3--?PP7iy+y)7i-Jl/]-N , -xf 
;U-N-{2->T^-8-[3-7t-^rV-3-(l-t°^^V-;i/) 
^□e;U]-5,6,7,8-T L h5tKPe'JK[2,3-d]e'J5 
S?>-5--f;U}^b7«b** 357)(0.049g)£&fe 
7^U7r*iLTl»fc 0 

lH-NMR(200MHz, CDC1 3 ) (5 1.06(3H, t, J= 
7.1Hz), 1.70-2.05(2H, m), 2.43(3H, s), 2.45-3. 
95(8H, m), 4.20(lH,t, J=5.5Hz), 5.72-5. 86(1H, 
m), 6.76(lH,t, J=2.0Hz), 6.80-7.00(4H, m), 
7.10-7.40(3H, m), 8.05(1 H, s). 

[0380] 

358 

(it£M 358 0>a&) 

4-[3-(2-^^;U-5-7l-+V-6 3 7-vtKP-5H-t 0| JK 
[2 J 3-d]t°U^v>-8-^;U)^Pt°7|--^]t 0 ^^v 
>-l-*JU7|?>M tert-^;UxXx;U(1.0g). 3-£ 

;u*>»-*fPtt(o.05g)ich;ux>(30mi)$Jn 



60 (15 H, m ), 2.74 (3 H, s ) s 5.01 (1 H, brs ), 6.77 (1, d, 
J=8.0Hz ), 6.86 - 7.02 (2 H, m ), 7.05 - 7.40 (5 H, m ), 8.55(1 
H, s ), 9.99 (2 H, brs ). 

[0379] 

Working Example 357 

(Production of compound 357 ) 

t- butyl 4- [3 - (5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7, -dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) propanoyl ] - 1 -piperazine carboxylate it melted (0.2 
g ) in toluene (8 ml ), 16 hours itagitated with 80 deg C 
triethylamine (0.15 ml ) and including ethyl isocyanate (0.052 
ml). 

Under vacuum , it concentrated reaction mixture , with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ) itrefines 
and toluene (2 ml ) and it melted total amount which acquires 
the residue in trifluoroacetic acid (1 ml ), 1 hour agitated 
under room temperature . 

reaction mixture under vacuum refining concentration and 
residue with basic [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] -N'-ethyl 
-N- it acquired {2 -methyl -8- [3 -oxo -3- (1 -piperazinyl ) 
propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl } urea (compound 357 ) (0.049 g ) as 
colorless amorphous . 

1 H-nmr (200 MHz , CDCKsub>3</sub> );de 1.06 (3 H, t, 
J=7. 1Hz ), 1.70 - 2.05 (2 H, m ), 2.43 (3 H, s ), 2.45 - 3.95 (8 
H, m ), 4.20(1 H, t, J=5.5Hz ), 5.72 - 5.86 (1 H, m ), 6.76 (1 
H, t, J=2.0Hz), 6.80 - 7.00 (4 H, m ), 7.10 - 7.40 (3 H, m ), 
8.05(1 H,s). 

[0380] 

Working Example 358 
(Production of compound 358 ) 

4 - [3 - (2 -methyl -5-oxo -6, 7-dihydro -5H-pyrido [2 and 3 
-d ] pyrimidine -8-yl ) propanoyl ] piperazine -1- carboxylic 
acid t- butyl ester (1 .0 g ), 3 -chlorophenoxy aniline (0.82 g ) 
and 19 hour heating and refluxing it made p-toluenesulfonic 
acid acid monohydrate (0.05 g ) under dehydration including 
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toluene (30 ml ). 



H&7kTIC 19 B$Mtt)lftj|9kLfe. 



;u=iO:i)-ctMJLT. tert-^i> 4-p-(5- 

tKPt 0| JK[2 } 3-d]t°USv>-8(5H)--r;i/)^P/^ 

y^;u]-i-t°^v>*;U7|?^rvb-hab^«3 35 

8X0.887g)£fcfe7^U?7*iLT»fc o 
TEffe^flffi C32H39C1N604-H20 <tLT 



elemental analysis values C32H39C1N604*H20 doing 



Calcd. : C, 61.48 ;H, 6.61 ;N, 13.44. 



Calcd.:C, 61.48;H, 6.61 ;N, 13.44. 



Found : C, 61.75 ;H, 6.65 ;N, 13.67. 



Found:C, 61.75;H, 6.65;N, 13.67. 

H, m), 2.46(3H, s), 2.74(2H, t, J=7.8Hz), 3.3 
0-4.10(13H, m), 4.45-4.66(lH, m), 6.32-6.52(3 
H, m), 6.85-7.30(5H, m), 8.05(1H, s). 

[0381] 

mmm 359 

(its® 359 a>St £) 

3-(2->^;U-5-7|-^V-6,7-vtKP-5H-t 0| JK[2,3- 
d]t 0| J^V>-8-^>/U)-N-(2^;U^ , J>-4--r J /U-X 

^;U)^P/\°>75K(0.57g), 3^PP7i/+v 
7~'J>(0.54g)Sl/ p-HH>;UU/fc>»(0.03 
g)|Ch;UX>(20ml)^*n^.fl5i7KT[C 23 B$M 

0(,vt:\ >^U7;U=l— ;U(20ml)&tf|^(0.3g) 
^P^K^TICvT/h'JtKPlSa^h'J^A 

(o.3g)*mifc», sa-e 15 B*ra«#Lfco 



Next, after adding cyano tri hydro boric acid sodium (0.3 g ) 
to under ice cooling methyl alcohol (30 ml ) andincluding 
acetic acid (0.45 g ), 1 hour it agitated with room 
temperature . 

It concentrated reaction mixture , in residue , it extracted 
including the ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
-ethylacetate : methyl alcohol =10: 1 ),t- butyl 4- [3 - (5 - [3 - 
(3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7, -dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) propanoyl ] - 1 
-piperazine carboxylate it acquired (compound 358 ) (0.887 
g ) as colorless amorphous . 



H, m) , 2.46 (3 H, s ), 2.74 (2 H, t, J=7.8Hz ), 3.30 - 4. 10 (13 
H, m ), 4.45 - 4.66 (1 H, m ), 6.32 - 6.52 (3 H, m ),6.85 - 7.30 
(5 H,m), 8.05(1 H, s ). 



3 - (2 -methyl -5-oxo -6, 7-dihydro -5H-pyrido [2 and 3 -d ] 
pyrimidine -8-yl ) -N- (2 -morpholine -4- yl -ethyl ) propane 
amide (0.57 g ), 3 -chlorophenoxy aniline (0.54 g ) and in 
p-toluenesulfonic acid acid (0.03 g ) 23hour heating and 
refluxing it did under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.3 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.3 g ), 15 hours it agitated with room 
temperature . 



[0381] 

Working Example 359 
(Production of compound 359 ) 



f5lfc}$L$: SUSS* ffkT&l^s IftSSx^-JUStM^ JD It concentrated reaction mixture , in residue , it made 

7Ls ISlP^^^KS'f MJ^^KTrTVU^J'Jtt^L alkalinity with the saturated sodium bicarbonate * water 



Page 355 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



MET. SffiU «t**»ttS/«J*^U*5A 
^□Vh^^-CfF^X^^^iiLT, 3-(5 
-[S^-^PP^x/^v^-U^-^W-v 

59)(0.33 lg^&lfeT^U^TXdrLTfffco 

'H-NMR(200MHz, CDC1 3 ) 5 1.80-2.20(2H, 
m), 2.36-2.52(4H, m), 2.49(3H, s), 2.59(2H, t, 

J=6.6Hz), 3.24-4.00(1 1H, m), 4.42-4.56(lH, 
m), 6.30-6.55(4H, m), 6.64-7.30(5H, m), 8.05 
(1H, s). 

[0382] 

360 

(itSM) 360 0)M&) 

l-[4-(2-{5-[3-(3-^PP^xyJFvpx-;U75y] 
-2-/^l/-6,7-v t K P -5H-t° U K[2,3 -d] t° 1 ) 5 v> 
-8-^l/}X^U)bf^'je?:/-l-<OI/]X$/:/(0.31 

g)£h;ux>(6mi)ic-§fi?, h'jxTyuys^o.is 

ml)S.i;x^;H'Vv7^— h(0.1g)£Jffl*. 70 de 
g C T* 5 fcPalltftLTi,, 

^VU*^ P 7 ^-f-(K^X^>IU)T:-ffl 
Ms X— x^cfcy^rdbLT, N-{8-[2-(4-7-fe? 
^-l-t^^v-J^X^^Ul-Z-^^-S^.S-^h 
7tKPe , JK[2,3-d]t° l J5i/>-5-'f;U}-N-[3-(3- 
^7PP7iy+v)^i-^]-N'- x^;uObT('lb 
360)(0.2 15g)^life^ B B B<tLT^f- 0 



mp156-157°C 




mpl56- 157* 


TL^^ffill C31H38C1N703 <tLT 




elemental analysis values C31 H38ClN70<SB>3</SB> doing 


Calcd. : C, 62.88 ;H, 6.47 ;N 


16.56. 


Calcd.:C, 62.88;H, 6.47;N 


16.56. 


Found : C, 62.60 ;H, 6.65 ;N, 


16.32. 


Found:C, 62.60;H, 6.65;N, 


16.32 . 



including ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), 3 - (5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) -N- it acquired 
[2 - (4 -morpholinyl ) ethyl ] propane amide (compound 359 ) 
(0.331 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .80 - 2.20 (2 H, m ), 2.36 - 2.52 (4 H, m ), 2.49 (3 H, s ), 
2.59 (2 H, t, J=6.6Hz ), 3.24 -4.00 (1 1 H, m ), 4.42 - 4.56 (1 
H, m ), 6.30 - 6.55 (4 H, m ), 6.64 - 7.30 (5 H, m ), 8.05 (1 H, 
s). 

[0382] 

Working Example 360 

(Production of compound 360 ) 

1 - It melted [4 - (2 - {5 - [3 - (3 -chlorophenoxy ) 
phenylamino ] - 2 -methyl -6, 7-dihydro -5H-pyrido [2 and 3 
-d ] pyrimidine -8-yl } ethyl ) piperidine - 1 - y 1 ] ethanone 
(0.31 g ) in toluene (6 ml ), 5 hours it agitatedwith 70 deg C 
triethylamine (0.15 ml ) and including ethyl isocyanate (0.1 
g). 

Under vacuum , it concentrated reaction mixture , refined 
residue with the basic [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), crystallization did from ether , N- {8 - [2 - (4 
-acetyl -1- piperazinyl ) ethyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl } -N- [3 - (3 
-chlorophenoxy ) phenyl ]-N'*ethyl urea it acquired 
(compound 360 ) (0.215 g ) as colorless crystal . 
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H, s), 2.35-2.60(6H, m), 2.42(3H, s), 3.10-3.6 
0(8H, m), 3.75-3.95(lH, m), 4.20(1H, t, J=5.7 
Hz),5.74-5.88(1H, m), 6.70-7.00(5H, m), 7.10- 
7.40(3H, m), 8.02 and 8.03(total 1H, each s). 

[0383] 

mmm 36i 

(it^fy 361 G)&&) 

l-[4-(2-{5-[3-(3-<7PP^xy^ri/px-;U75y] 
-2-^;U-6,7-vtKn-5H-t°UK[2,3-d]t°'J=v> 

-8--r;u}x^;u)t°^7v>-i--r;U]x^y>(o.i6 

g)&t/«f7KZI±<S(0.1g)*h^X>(5ml)ICjt 

Ms 30 Effl/raHftaaELfc. 

A^PTh^^-(v<7PP^>:10%;lT> 
^ExT7K^^>^;U7;UP-;U=10:l~4:l)-effl 
S!iLT.N-{8-[2-(4-7-b5 1 ;U-l-t 0 ^ : 7i/-^)X 
5 t ;U]-2-^;U-5 > 6,7 > 8-T- h^fc KP fcf 'J K[2,3-d] 
t°»J^V>-5-^JU}-N-[3-(3-^PP^x/+v)7 
-'jy]-4-**VlH*tfb£* 361)(0.108g)£;ifc 

1 H-NMR(200MHz, CDC1 3 ) 8 1.75-2.10(2H, 
m), 2.08(3H, s), 2.20-2.80(6H, m), 2.41(3H, 
s), 3.20-3.60(6H, m), 3.70-4.05(6H, m), 5.75- 
5.95(1H, m), 6.70-7.40(8H, m), 8.15(1H, s). 

[0384] 

mmm 362 

(it^ty 362 ©i!Jg) 

4-[3-[5[[3-(3-^PP^xy^rv)37xxyU]^>x 
/U^-^UTSyi^-^^U-^-i/tKP-SH-eUK 
[2,3-d]t°U^v>-8--r;H^ n t:;U]t 0 ^v>-l- 

*;UtK>^ tert-^ r ^;UXX^^(0.42g)^7 1 h^ 
tKP^>(8mI)IZ»». lM-,t^>-THF 
(9ml)£;TST, 5 B*IH/nl»»aELfco 

OL^\65 deg ClC«^JiJ»M(0.9nil)SaST, 
45 »«#Lfc. 

rt'JtttLfcflL ft*»ll(0.2ml)£ijn*MST 

ic i t^mmnuzo 

fctSLfco 

SUET. sM&U »»£*»tt$/'J*$%*^A 
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H, s) , 2.35-2.60 (6 H, m ), 2.42 (3 H, s ), 3.10 - 3.60 (8 H, 
m ), 3.75 - 3.95 (1 H, m ), 4.20 (1 H, t, J=5.7Hz ), 5.74 -5.88 
(1 H, m ), 6.70 - 7.00 (5 H, m ), 7.10 - 7.40 (3 H, m ), 8.02 
and 8.03 (total 1 H, eachs ). 

[0383] 

Working Example 361 
(Production of compound 361 ) 

1 - [4 - (2 - {5 - [3 - (3 -chlorophenoxy ) phenylamino ] - 2 
-methyl -6, 7-dihydro -5H-pyrido [2 and 3 -d ] pyrimidine 
-8-yl } ethyl ) piperazine -1- yl ] ethanone (0.16 g ) and it 
melted succinic anhydride (0.1 g ) in toluene (5 ml ), 30hour 
heating and refluxing did. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(dichloromethane : 1 0%concentrated ammonia water content 
methyl alcohol =10:1-4 : 1 ), N- {8 - [2 - (4 -acetyl -1- 
piperazinyl ) ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl } -N- [3 - (3 -chlorophenoxy ) 
anilino ] - 4 -oxo butanoic acid it acquired (compound 361 ) 
(0. 108 g ) as the light brown amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I. 75-2.10 (2 H, m ), 2.08 (3 H, s ), 2.20 - 2.80 (6 H, m ), 
2.41 (3 H, s ), 3.20 -3.60 (6 H, m ), 3.70 - 4.05 (6 H, m ), 5.75 
- 5.95 (1 H, m ), 6.70 - 7.40 (8 H, m ), 8.15 (1 H, s ). 

[0384] 

Working Example 362 

(Production of compound 362 ) 

4 - It melted [3 - [5 [[3 - (3 -chlorophenoxy ) phenyl ] 
methane sulfonyl amino ] - 2 -methyl -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ] propyl ] piperazine 
-1- carboxylic acid t- butyl ester (0.42 g ) in tetrahydrofuran 
(8 ml ), dripped 1 M-borane -THF solution (9 ml ), 5 hours 
heating and refluxing did. 

Next, it maintained at 65 deg C and dripped concentrated 
hydrochloric acid (0.9 ml ), 45 minutesagitated. 

It cooled reaction mixture , after making alkalinity with 
saturated sodium bicarbonate *, 1 hour it agitated under room 
temperature including acetic anhydride (0.2 ml ). 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ), N- {8 - 
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{8-[3-(4-7tfil/-l-t^7V-il/)^Pt>]-2- 
y^^-5,6,7,8-xh7tKPt 0| JK[2,3-d]t 0| J5v> 
.5^;| / }.N.[3.(3^PP7xy*ypi-ib]^ 
>XJU*>75K(lb£fe 362)(0.263g)£&fe7 

l H-NMR(200MHz, CDC1 3 ) <5 1.55-1.80(4H, 
m), 2.00-2.20(2H, m), 2.09(3H, s), 2.22-2.50 
(4H, m), 2.44(3H, s), 3.01(3H, s), 3.10-3.75(8 
H, m), 5.42(lH,t, J=6.0Hz), 6.75-7.40(8H, m), 
8.23(1 H, s). 

[0385] 

m&m 363 

(it£ty 363 0)9[£) 

1 -[4-(3- {5-[3-(3-<7 □ □ 7i/+v)7i-^75/] 

-8-^^}^Pt°;U)t°^v>-l-><;U]X^/>(0.2 
6g)*h^X>(6ml)ICjg». ?PL°*>1£S$7K^I 
(0.2g)£jQ;i. 16 ftlfflJjna&aSfcLfco 

met, situ jsa^s/'j^y^^A^PT 

-e«»LT. N-{8-[3-(4-7-t!fJI/-l-e^7V- 
^)^ , Ptf;U]-2-^^;U-5 > 6,7,8--rh7tKPtf'jK 
[23-d]t°U^V>-5--f;U}-N-[3-(3-^PP7x/+ 
2/pi-JU]^P/O75K(ft*»363X021g)t 
^fe7 z E;U^TX<!:LT^#fco 

, H-NMR(200MHz, CDC1 3 ) (5 1.10(3H, t, J= 
7.5Hz), 1.60-2.45(2H, m), 2.09(3H, s), 3.05-3. 
22(1H, m), 3.30-3.70(7H, m), 5.85-5.98(lH, 
m) s 6.60-7.40(8H, m), 7.96(1 H, s). 

[0386] 

mmm 364 

(<b*tt 364 ©Sift) 

l-[4-(3-{5-[3-(3-^PP^x/^rvpxx;U7S/] 
-2-^;U-6J-vtKP-5H-t 0| jK[2 5 3-d]t 0, JSv> 

-8--r;u}^ > Pt 0 ;i/)t°^v>-i--rjU]x^y>(o.2 
6 g )$h;ux>(iomi)lc5#<S % y;u^;uill87K% 

(0.2g)£J)Q*_. 16 B*|HWP»aSlELfc 0 

SET, MU JSaSi/'JAy^^A^PV 
h^^~(v^PP>£>:10%M7>^~77K 
•&^> : f;i/7;UP-;U=10:l-4:l)T**ti{Lr.5- 
[{8-[3-(4-7-t^;L,-l-t°^^vx;U)3fPt e ;H"2- 
>T^-5,6,7,8-xh7tKPt°'jK[2,3-d]eUSv> 



2003-11-11 

[3 - (4 -acetyl -1- piperazinyl ) propyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl } -N- it 
acquired [3 - (3 -chlorophenoxy ) phenyl ] methane 
sulfonamide (compound 362 ) (0.263 g ) as colorless 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.55 - 1.80 (4 H 5 m ), 2.00 - 2.20 (2 H, m ), 2.09 (3 H, s ), 
2.22 - 2.50 (4 H, m ),2.44 (3 H, s ), 3.01 (3 H, s ) 5 3.10 - 3.75 
(8 H, m ) 5 5.42 (1 H, t, J=6.0Hz ), 6.75 - 7.40 (8 H, m ), 8.23 
(lH,s). 

[0385] 

Working Example 363 

(Production of compound 363 ) 

1 - It melted [4 - (3 - {5 - [3 - (3 -chlorophenoxy ) 
phenylamino ] - 2 -methyl -6, 7-dihydro -5H-pyrido [2 and 3 
-d ] pyrimidine -8-yl } propyl ) piperazine - 1 - yl ] ethanone 
(0.26 g ) in toluene (6 ml ), 16 hour heating and refluxing it 
didincluding propanoic acid anhydride (0.2 g ). 

You washed extraction and organic layer with saturated saline 
including the ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate :methyl 
alcohol =4 : 1 ),N- {8 - [3 - (4 -acetyl -1- piperazinyl ) 
propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl } -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] propane amide (compound 363 ) (0.21 g ) as 
colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz s CDCKsub>3</sub> );de 
1.10 (3 H, t, J=7.5Hz ), 1.60 - 2.45 (2 H, m ), 2.09 (3 H, s ), 
3.05 - 3.22 (1 H, m ), 3.30 -3.70 (7 H, m ), 5.85 - 5.98 (1 H, 
m ), 6.60 - 7.40 (8 H, m ), 7.96 (1 H, s ). 

[0386] 

Working Example 364 

(Production of compound 364 ) 

1 - It melted [4 - (3 - {5 - [3 - (3 -chlorophenoxy ) 
phenylamino ] - 2 -methyl -6, 7-dihydro -5H-pyrido [2 and 3 
-d ] pyrimidine -8-yl } propyl ) piperazine -1- yl ] ethanone 
(0.26 g ) in toluene (10 ml ), 16 hour heating and refluxing it 
didincluding glutaric acid anhydride (0.2 g ). 

You washed extraction and organic layer with saturated saline 
including the ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] 
(dichloromethane : 10% concentrated ammonia water content 
methyl alcohol =10:1-4 : 1 ), 5- [{8 - [3 - (4 -acetyl -1- 
piperazinyl ) propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
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-5-^;u}-3-(3-£aP7iy*v)7=U/]-5-;!Mr 

yWM(it^ 364)(0.21g)£$tl£7 ; E-7U? 

'H-NMR(200MHz, CDC1 3 ) 5 1.60-2.55(14H, 
m), 2.09(3H, s), 2.43(3H, s), 3.10-3.35(1H, 
m), 3.36-4.00(9H, m), 5.75-5.90(1 H, m), 6.60- 
7.40(8H, m), 8.09(1 H, s). 

[0387] 

HS60IJ 365 

(itS® 365 (Diijg) 



[2 and 3 -d ] pyrimidine -5-yl } - 3 - (3 -chlorophenoxy ) 
anilino ] - 5 -oxo valeric acid it acquired (compound 364 ) 
(0.21 g ) as light brown amorphous . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.60 - 2.55 (14 H, m ), 2.09 (3 H, s ), 2.43 (3 H, s ), 3.10 - 
3.35 (1 H, m ), 3.36 -4.00 (9 H, m ), 5.75 - 5.90 (1 H, m ), 
6.60 - 7.40 (8 H, m ), 8.09 (1 H, s ). 

[0387] 

Working Example 365 
(Production of compound 365 ) 



2^f^-7,8-vt 

Ka-6H-t?MK[2,3 

-d]t°'JSv>-5-^- 
>(0.258g). 3-[4- 
(3-?QD:7i-;U) 
t°^v>-l-7Jlx 

5>((0.556g)&tf 

>&-7kSl$3(0.0 
5g)IChJUX>(20 
ml)^7JD^.fl5i7KT 

lc 24 B#r B 1JPiftja 

5ml);&tfBfig(0.2 

5g)^*n^.7K;tT 

iCvT/h'JtKP 

(0.i8g)£fiux.fc 
MS-e i b#Fb1 

t? T )i ± ') ti t 

7kTi5fc;#U m& 
Ltz 0 SET, ;I 

«u mm*** 

19:1)T?««L R 
|lf^-I-f 



2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine -5-on (0.258 g ), 3 - [4 - (3 
-chlorophenyl ) piperazine -1- sulfonyl ] phenyl amine (0.556 g ) and in p-toluenesulfonic acid 
acid monohydrate (0.05 g ) 24hour heating and refluxing it did under dehydration including 
toluene (20 ml ). Next, after adding cyano tri hydro boric acid sodium (0.18 g ) to under ice 
cooling methyl alcohol (25 ml ) andincluding acetic acid (0.25 g ), 1 hour it agitated with room 
temperature . It concentrated reaction mixture , in residue it made alkalinity with the saturated 
sodium bicarbonate * water including ethylacetate and water, extracted. You washed organic 
layer with saturated saline , dried with sodium sulfate . Under vacuum , it concentrated, refined 
residue with basic [shirikagerukaramukuromatogurafii ](ethylacetate rmethyl alcohol =19:1 ), 
crystallization did from ethylacetate -ether , N- (3 - {[4 - (3 -chlorophenyl ) - 1 -piperazinyl ] 
sulfonyl } phenyl ) - 2 -methyl -7, 8-dihydro pyrido it acquired[2 and 3 -d ] pyrimidine 
-5-amine (compound 365 ) (0.05 1 g ) as colorless crystal . As mp237-239deg Celemental 
analysis values 

C<sub>24</sub>H<sub>25</sub>ClN<sub>6</sub>O<sub>2</sub>S*0.25H<sub>2</sub>O 
Calcd.:C, 57.58;H, 5.1 1;N, 16.79.Found:C, 57.64;H, 5.09;N, 16.76.<sup>K/sup>H-nmr (200 
MHz , CDCKsub>3</sub>+DMSO -d<sub>6</sub> );de 2.04 (3 H, s ), 3.00 - 3.35 (8 H, m ), 
4.67 (2 H, s ), 6.65 - 6.90(4 H, m ), 7.10 - 7.55 (6 H, m ), 7.58 (1 H, s ), 7.79 (1 H, d, 
J=5.8Hz ). ) 
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T.N-(3-{[4-(3-2 

pp7x-;u)-i-t° 
Kntf'JK[2,3-d]t? 

(flS^ftl 365)(0.05 
lg)*fcfe*Sfti: 
Ltifco mp237- 
239 deg C 5c* 
»tfffSC 24 H 25 ClN 
6 O 2 S-0.25H 2 O t 
LT Calcd. : C, 
57.58 ;H, 5.11 ; 
N, 16.79. Found : 

C, 57.64 ;H, 5. 
09 ;N, 16.76JH- 
NMR(200MHz, 
CDCl 3 +DMSO-d 
6 ) 5 2.04(3H, 
s), 3.00-3.35(8H, 

m), 4.67(2H,s), 
6.65-6.90(4H, m), 

7.10-7.55(6H, 
m), 7.58(1H, s), 
7.79(1 H, d, J=5.8 
Hz).) 

[0388] 

366 

atsm 366 cDSiit) 

2,8-v^;b-5A7,8-T-h^tKPt 0| JK[2,3-d]t 0| J 
5v>-5-:t— ;K0.18g)*h;Ux>(lOml)lc5S» % 

3-7xy+v7x/- ;u(o.2ig), i,r-(7 x /v*^ 

^-jU)i;t o ^Uv>(0.253g)&i;h , J^^/t>X 
7-f>(0.2ml)* JP^fc* , Mffl"e 3 B#fHk MIC 1 
00 deg C IdHJjg. 15 ftlHiatf Lfco 

MET, XffiU aiS5/'J*y;i/*7A^P7 
h^7-f-(^-y->:ft»X^^l:l)Tf»illL 
Ts2,8-iJ^ : J 1 ;U-5-(3-^xy+i/^iy^>)-5 s 6 s 
7,8-^h^tKPt 0 »JK[2,3-d]t°'J=v>(^^ 36 
6)(0.21 lg)£ftfe»tt»£LT»fco 

'H-NMR(200MHz, CDC1 3 ) 5 1.82-2.05(1H, 
m), 2.20-2.30(1 H, m), 2.49(3H, s), 3.20(3H, 
s), 3.20-3.36(lH, m), 3.50-3.70(lH, m), 5.24 
(1H, t, J=3.5Hz),6.60-6.76(3H, m), 7.00-7.40(6 



[0388] 

Working Example 366 
(Production of compound 366 ) 

2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it melted [2 
and 3 -d ] pyrimidine -5-ol (0.18 g ) in toluene (10 ml ), 3 
-phenoxy phenol (0.21 g ),1, 1* - (azo di carbonyl ) di 
piperidine (0.253 g ) and after adding tributyl phosphine (0.2 
ml ), 3 hours , furthermore it heated to 1 00 deg C with room 
temperature , 1 5 hours agitated. 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=1:1 ), 2and 8 -dimethyl -5- (3 -phenoxy phenoxy ) - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
(compound 366 ) (0.21 1 g )as colorless oil . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .82 - 2.05 (1 H, m ), 2.20 - 2.30 (1 H, m ) 5 2.49 (3 H, s ), 
3.20 (3 H, s ), 3.20 -3.36 (1 H, m ), 3.50 - 3.70 (1 H, m ), 5.24 
(1 H, t, J=3.5Hz ), 6.60 - 6.76 (3 H, m ), 7.00 - 7.40 (6 H, m ), 
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H, m), 7.93(1 H, s). 
[0389] 
mU&m 367 
{it£W) 367 <DS£) 

2->5 1 ;U-5 s 6,7,8- J fh^tKPt 0, jK[2,3"-d]t 0| JSv 
>-5-^"— ;U(0.33g)SK;UX>(20ml)lC;SJB, 1,1' 

-(77v*;u7K-;u)vt°^'jv>(o.5ig)Si;h l J 
WL SEl^ ioo deg c icjnffl, 15 B#IH«#Lfc 0 

h577^(Slifil)tfl, 1— rJUcfcy 
eSfcLT. 2-^;U-5K3-7i/*5/7xy*5/) 
-5,6 3 7,8-^h^tKPt°UK[2,3-d]t°'J^V>0b^ 
367)(0.48g)£&fe^ B H B <tLTt#fc o 



7.93(1 H,s). 
[0389] 

Working Example 367 
(Production of compound 367 ) 

2 -methyl -5, 6, 7, 8-tetrahydro pyrido it melted [2 and 3 -d ] 
pyrimidine -5-ol (0.33 g ) in toluene (20 ml ), 1, V - (azo di 
carbonyl ) di piperidine (0.51 g ) and after adding tributyl 
phosphine (0.4 ml ), 1 hour , furthermore it heatedto 100 deg 
C with room temperature , 1 5 hours agitated. 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] 

(ethylacetate ), crystallization did from ether , 2 -methyl -5- (3 
-phenoxy phenoxy ) - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine (compound 367 ) (0.48 g ) 
as colorless crystal . 



mp164-165°C 



mpl64- 165* 

Ttm'Atirm C20H19N3O2 tLX 



elemental analysis values C20H19N3O2 doing 



Calcd. : C, 72.05 ;H, 5.74 ;N 



12.60. 



Calcd.:C, 72.05;H, 5.74;N 



12.60. 



Found : C, 71.85 ;H, 6.02 ;N, 



12.58. 



Found:C,71.85;H, 6.02;N, 



12.58 



38(1 H, m), 2.57(3H, s), 3.34-3.72(2H, m), 5.2 
8(1H, t, J=3.3Hz), 5.51(1H, brs), 6.58-6.78(3 
H, m), 7.00-7.40(6H, m), 8.03(1 H, s). 

[0390] 

mmm 368 

(it£ty 368 (DMit) 

4-[3-(5-tKP+V-2->5 1 ;i/-6,7-vtKP-5H-t 0, J 
K[2,3-d]t 0| J5v>-8--T;i,)^Pt o ;U]t 0 ^v>-l 
tert-3^Ux;^U(0.405g)£h,/U 
X>(12ml)ICi§^ % 3-7x/^rv7x/-;U(0.21 
g). l J lH7yv*^^-^)vt°^'Jv>(0.253g) 



38 (1 H, m ), 2.57 (3 H, s ), 3.34 - 3.72 (2 H, m ), 5.28 (1 H, t, 
J=3.3Hz ), 5.51 (1 H, brs ), 6.58 - 6.78 (3 H, m ), 7.00- 7.40 (6 
H, m ), 8.03 (1 H 5 s ). 

[0390] 

Working Example 368 

(Production of compound 368 ) 

4 - It melted [3 - (5 -hydroxy -2- methyl -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) propyl ] piperazine 
-1- carboxylic acid t- butyl ester (0.405 g ) in toluene (12 ml ), 
3 -phenoxy phenol (0.21 g ), 1, 1- (azo di carbonyl ) di 
piperidine (0.253 g ) and after adding tributyl phosphine (0.2 
ml ), 3 hours , furthermoreit heated to 100 deg C with room 
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;S-e3B#PfSkMI::iOO deg Clctoffi. 15B*|ffl« 
ttLfco 



#btlfc^M^h;UX>(2ml)Si;h , J^^n 



;m— ju=io:i)"eHiHLr.2-^;u-8-[3-** 

V-3-(l-t 0 ^v-^)^Pt 0 ;i/]-5-(3-7xy+v 
7iy**>)-5 > 6,7,8--Th5tKPtf I JK[2,3-d]tf'JS 
v>(^b^% 368)(0.203g)£&£7 7z E;u:77X(!: 

'H-NMR^OOMHz, CDCI3) (5 1.80-2.02(1H, 
m), 2.20-2.40(lH, m), 2.46(3H, s), 2.72(2H, t, 
J=7.4Hz), 2.80-2.92(4H, m), 3.35-4.05(8H, 
m), 5.23(1H, t s J=3.2Hz), 6.60-6.76(3H, m), 7. 
00-7.42(5H, m), 7.96(1 H, s). 

[0391] 

mmm 369 

(fc^tt 369 (DSit) 

2-yf L ;U-8-[3-^^rV-3-(l-e^^v^;U)^Pt° 
JU]-5-(3-7i-/^>7iy*i/)-5 > 6,7,8-xh5tK 
Pt° , JK[2 ) 3-d]t O| J5v>)(0.126g)^xh : 7tKP 
77>(6ml)IZjS« % lM-#^>-THF ?S?S(5.4ml) 
£;j§T N 5 RIHtoMBSELfc. 

Ol^,65 deg ClC^lJ£g|(0.5ml)£;[§T, 
30 »«»Lfc 0 

ic2»iHaitLfco 

Kft&€*tt« »»!::. Bl*x*;i,atfSin 

«ltfiHltl*1!*»L, flSH^HJ* A 
MET, SffiU ^£i£S14vU^U*)^A 

;u<ty^ H B dbL-c. 8-[3-(4-7^T;u-i-t°^v 
-;u)^pe;u]-2-yT;u-5-(3-7xy^>7xy4r 

5/)-5 f 6 i 7 > 8-xh^tKPt; i JK[2,3-d]e'JSS?>(ft 



2003-11-11 

temperature , 15 hours agitated. 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

toluene (2 ml ) and it melted total amount which it acquires in 
trifluoroacetic acid (2 ml ), 1 hour agitated under room 
temperature . 

reaction mixture under vacuum refining concentration and 
residue with basic [shirikagerukaramukuromatogurafii ] 
(ethylacetate :methyl alcohol =10:1 ), 2 -methyl -8- [3 -oxo 
-3- (1 -piperazinyl ) propyl ] - 5 - (3 -phenoxy phenoxy ) - 5, 
6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] 
pyrimidine (compound 368 ) (0.203 g ) as colorless 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.80 - 2.02 (1 H, m ), 2.20 - 2.40 (1 H, m ), 2.46 (3 H, s ), 
2.72 (2 H, t, J=7.4Hz ), 2.80 -2.92 (4 H, m ), 3.35 - 4.05 (8 H, 
m ), 5.23 (1 H, t, J=3.2Hz ), 6.60 - 6.76 (3 H, m ), 7.00 - 7.42 
(5 H,m), 7.96(1 H } s ). 

[0391] 

Working Example 369 
(Production of compound 369 ) 

2 -methyl -8- [3 -oxo -3- (1 -piperazinyl ) propyl ] - 5 - (3 
-phenoxy phenoxy ) - 5, 6, 7 and 8 -tetrahydro pyrido it 
melted [2 and 3 -d ] pyrimidine ) (0.126 g )in tetrahydrofuran 
(6 ml ), dripped 1 M-borane -THF solution (5.4 ml ), 5 hours 
heating and reflux ing did. 

Next, it maintained at 65 deg C and dripped concentrated 
hydrochloric acid (0.5 ml ), 30 minutesagitated. 

It cooled reaction mixture , after making alkalinity with 
saturated sodium bicarbonate *, 2 hours it agitated under 
room temperature including acetic anhydride (0.2 ml ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ), 
crystallization did from ether , 8 - [3 - (4 -acetyl -1- 
piperazinyl ) propyl ] - 2 -methyl -5- (3 -phenoxy phenoxy ) - 
5, 6, 7 and 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
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pyrimidine (compound 369 ) (0.055 g ) as colorless crystal . 



m P 107-108°C 




mpl07- 108* 


5c**MJrffi C29H35N503 tLX 




elemental analvsis values C29H35N50&lfSB&Pt-3&lt7SR&ef doina 


Calcd. : C, 69.44 ;H, 7.03 ;N 


13.96. 


Calcd. :C, 69.44;H, 7.03;N 


13.96 . 


Found : C, 69.37 ;H, 7.08 ;N, 


14.14. 


Found:C, 69.37;H, 7.08;N, 


14.14. 



H, s), 2.20-2.50(7H, m), 2.45(3H, s), 3.20-3.8 
0(8H, m), 5.22(1H, t, J=3.2Hz), 6.60-6.80(3H, 
m),7.00-7.40(6H, m), 7.93(1H, s). 

[0392] 

mmm 370 

{it^VQ 370 0)M&) 

2,9-v^5 L ;U-6,7,8 s 9-7 L h7tKPt° l J5K[4,5-b]7 
iftf>-5-3j->(0.15g).4-(3-75-/'O4?>X;U* 

— ;u)tf^S/>-i-*;u*>lfcx^;uxxT-;u(o. 

491g)&tf p-h;UX>X;U7fc>»— *ftft(0.02 

g)lch;ux>(iomi)*JnxK;KTlc 40 B#p B lJjn|& 
BSKUh. 

-Ol^X\ tTJUTJl^— JK10ml)&tfRtt(0.18 

g)^n^7k;^Tlcv7yh r JtKni55^h'J^7 

A(o.i g )*jpxfc», fax? 3 ftiyiaff Lfco 

Sffift^Sffi* »aic|H|x^jU* in*., t&ft 

fco 

fflMLTs X^;U 4-({3-(2,9-v^;U-6,7,8,9-7 L 
K^tKPt°'J^K-5H-t 0, J5K[4 } 5-b]7-tft 0 >-5^ 

;M?*5/U— htfb^tt 370)(0.l38g)£&fe7 7 ^ 



H, s) , 2.20-2.50 (7 H, m ), 2.45 (3 H, s ), 3.20 - 3.80 (8 H, 
m ), 5.22 (l H, t, J=3.2Hz ), 6.60 - 6.80 (3 H, m ), 7.00 -7.40 
(6 H,m), 7.93(1 H, s). 

[0392] 

Working Example 370 
(Production of compound 370 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0. 1 5 g ), 4 - (3 -amino benzene sulfonyl ) 
piperazine -1- carboxylic acid ethyl ester (0.491 g ) and in the 
p-toluenesulfonic acid acid monohydrate (0.02 g ) 40 hour 
heating and refluxing it did under dehydration including 
toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.1 g ) 
to under ice cooling methyl alcohol (10 ml ) andincluding 
acetic acid (0.18 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1 :2 ), it acquired ethyl 4- ({3 - (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] - 5H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amino } phenyl ) sulfonyl ) -1- piperazine carboxylate 
(compound 370 ) (0. 138 g ) as colorless amorphous . 



C27H31C1N4O4S-0.5H2O tLX 
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elemental analysis values 


C27H31 ClN4O4S*0.5H2O doing 


Calcd. : C 


58.74 ;H, 5.84 ;N, 10.15. 


Calcd.:C 


58.74 ; H, 5.84;N, 10.15. 


Found : C, 


59.02 ;H, 5.94 ;N, 10.26. 


Found:C, 


59.02 ; H, 5.94;N, 10.26. 



0-2.25(4H, m), 2.50(3H, s), 2.80-3.00(4H, m), 
3.14(3H, s), 3.20-3.38(lH, m), 3.40-3.60(4H, 
m),3.60-3.80(lH, m), 4.10(2H, q, J=7.4Hz), 

4.25(1H, d, J=6.6Hz), 4.60-4.80(1 H, m), 6.62- 

6.80(2H, m), 7.01(1H, d, J=8.2Hz), 7.20-7.32 

(1H S m), 7.98(1H, s). 

[0393] 

SHWH371 
(it£® 371 (Oaijt) 

2,9-V^5 1 ;U-6,7,8,9-^h^tKnt 0, J = K[4,5-b]7 7 
-lft o >-5-7|->(0.956g),4-(3-T^> r ^<>-tf>X;U 

)i>(2g)&if p-h^x>x;U7fv>M-7kfP%i(0.i 

g)|Zh;UX>(50ml)$iP^.fl5i7KTIC 40 ftRflADgft 

ot^-^:\>5 1 ;^7;^=l-;^(50ml)St;i^^(o.9g) 

(0.0.9g)*Jn*.fcfc. Ifit 5 lft|Hia»Lfco 

fee 

■ett«Lfco 

met, sal. aattttatt*>»j*^;u*7A 

>v;U 4-({3-(2,9-v>^U-6,7,8,9-^h^tRn 
eU5K-5H-t 0| J5K[4 s 5-b]7-tftf>-5-f^)75 

/}^x~;u)x;i,^-;u>i-t 0 ^v>*;U7tt^r 

*>U— h(<b** 371)(0.216g)£&fe7^E;U:77 



0 - 2.25 (4 H, m ), 2.50 (3 H, s ), 2.80 - 3.00 (4 H, m ), 3.14 (3 
H, s ), 3.20 - 3.38 (1 H, m ), 3.40 -3.60 (4 H, m ), 3.60 - 3.80 
(1 H, m ), 4.10 (2 H, q, J=7.4Hz ), 4.25 (1 H, d, J=6.6Hz ), 
4.60 - 4.80 (1 H, m ), 6.62 - 6.80(2 H, m ), 7.01 (1 H, d, 
J=8.2Hz ) } 7.20 - 7.32 (1 H, m ), 7.98 (1 H, s ). 

[0393] 

Working Example 371 
(Production of compound 371 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5 -on (0.956 g ), 4 - (3 -amino benzene sulfonyl ) 
piperazine -1- carboxylic acid benzyl ester (2 g ) and in the 
p-toluenesulfonic acid acid monohydrate (0.1 g ) 40 hour 
heating and refluxing it did under dehydration including 
toluene (50 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.0.9 g ) 
to under ice cooling methyl alcohol (50 ml ) andincluding 
acetic acid (0.9 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1 :2 ), crystallization did from ethylacetate -ether , it acquired 
benzyl 4- ({3 - (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] - 5 H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amino } phenyl ) sulfonyl ) -1- piperazine carboxylate 
(compound 371 ) (0.216 g )as colorless amorphous . 





C23H32N6O4S-0.75H2O tLX 


elemental analysis values 


C23H32N6O4S*0.75H2O doing 
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Calcd • C 


55 02 -H 6 72 -N 16 74 


CaIcd.:C 


55.02 ;H, 6.72;N, 16.74. 


Found : C, 


55.19 ;H, 6.77 ;N, 16.64. 




SS1Q H 77-N 16 64 


0(1H, m), 3.42-3.80(5H, m), 4.24(1H, d, J=6. 
2Hz),4.60-4.80(lH, m), 5.09(2H 3 s), 6.62-6.82 

/Oil \ f~ AA/1 I t J TO ITT \ '"7 OA *7 /in//'ll 

(2H, m), 6.99(1 H, d, J=8.2Hz),7.20-7.40(6H, 
m), 7.98(1H, s). 


n, , z.ou-j.uj n, m j, jah \j n, s j.zu - j.hu ti, 
m ), 3.42 - 3.80 (5 H, m ), 4.24 (1 H, d, J-6.2Hz ), 4.60 -4.80 
(1 H, m ), 5.09 (2 H, s ), 6.62 - 6.82 (2 H, m ), 6.99 (1 H, d, 
J=8.2Hz ), 7.20 - 7.40 (6 H, m ), 7.98 (1 H, s ). 


[0394] 


[0394] 


372 


Working Example 372 


(lb£% 372 ©Sjg) 


(Production of compound 372 ) 



N-{[4-(3-^P P7xz ;U)-l-t°^V-;U] 

P-5H-t O| J^K[4 s 5-b]-7-tft°>-5-7^>(0. 
3g)£>^ ){,T)\s^— >U(50ml)ICi§® % 1 
0%/<7$/^AR*(£*)(0.15g)£**.. 

7K*m3ST, met? i6 msmnuzo w 

£vU*^*^A£P7h^7^— T**f 
K(Mi^U)* Raifib-i-fii/ck 
y<6SfbLT. 2,9-v>T;U-N-{3-[4-Px 

-;u-i-t°^^v-;u)x;i/7t^-;u]^xr: 

JU}-6,7,8,9--rh7tKP-5H-bf , J5K[4,5-b] 
-7-lfe>-5-75>(<b^ft 372)(0.1g)£& 
feSS B B B <!:Lrt#^:ompl78-180 deg C tc 
^^fifiiC 26 H 32 N 6 0 2 S<!:Lr Calcd. : C, 
63.39 ;H, 6.55 ;N, 17.06.Found : C, 63. 
15 ;H, 6.56 ;N, 16.86. 1 H-NMR(200MH 
z, CDC1 3 ) 5 1.85-2.25(4H, m), 2.46(3 
H, s), 3.00-3.80(10H, m), 3.14(3H, s), 
4.24(1H, d, J=6.6Hz), 4.60-4.80(lH, m), 
6.65-6.96(6H, m), 7.07(1H, d, J=8.2H 
z), 7.20-7.40(3H, m), 8.00(1H, s).} 

[0395] 

mmm 373 

(it£ty 373 0)®&) 

2 ) 9-^>5 L ;U-6,7,8,9- J fh : 7tKPtf l J5K[4,5-b]7 
-tft°>-5-^->(0.382g), l-(3-^PP^x-;U)-4- 
(3--hP^>-li>X;U/1x-yU)t o ^^v>(0.72g) 
AlS p-h;UX>X;U7tx>K-7K?Dtl(0.05g)ICh 
;UX>(20ml)^jD^^7KTIC 24 l$MjbD&il3K 



N- {[4 - (3 -chlorophenyl ) - 1 -piperazinyl ] sulfonyl -2, 9-dimethyl 
-6, 7, 8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] -azepine 
-5-amine it melted (0.3 g ) in methyl alcohol (50 ml ), under the 
hydrogen stream , 16 hours it agitated with room temperature 
including 10% palladium-carbon (containing water ) (0. 15 g ). 
catalyst removal by filtration , filtrate dry solid was done under 
vacuum . With [shirikagerukaramukuromatogurafii ] refining 
(ethylacetate ), crystallization doing residue from ethylacetate 
-ether , 2and 9 -dimethyl -N- {3 - [4 - (phenyl -1- piperazinyl ) 
sulfonyl ] phenyl } - 6, 7, 8 and 9 -tetrahydro -5H- [pirimido ] [4 and 
5 -b ] -azepine -5-amine it acquired (compound 372 )(0.1 g ) as 
colorless crystal . As mpl78-180deg Celemental analysis values 
C<sub>26</sub>H<sub>32<ysub>N<sub>6</sub>0<sub>2</sub>S 
Calcd.:C, 63.39;H, 6.55;N, 17.06.Found:C, 63.15;H, 6.56;N, 
16.86.<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.85 - 2.25 (4 H, m ), 2.46 (3 H, s ), 3.00 - 3.80 (10 H, m ), 3. 14(3 H, 
s ), 4.24 (1 H, d, J=6.6Hz ), 4.60 - 4.80 (1 H, m ), 6.65 - 6.96 (6 H, 
m ), 7.07 (1 H, d, J=8.2Hz ), 7.20 - 7.40 (3 H, m ),8.00 (1 H, s ). } 



[0395] 

Working Example 373 
(Production of compound 373 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.382 g ), 1 - (3 -chlorophenyl ) - 4 - (3 
-nitrobenzene sulfonyl ) piperazine (0.72 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.05 g ) 24 hour 
heating and refluxing it did under dehydration including 
toluene (20 ml ). 
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Olvc % **f-}V7)Vl— ;i/(25ml)&tfl^(0.36 
g)*lPA*)frTlc5/7-/h , JtKPli5IW-h l J r > 
-k(0.18g)£jn*.fc«, MS 3 B#r 0 1ii#Lfco 

Tftt«Lfc. 

MET, itffiU M£*sWf)\,*=?J*tn-7 
—Tr;U«fcy|giHbLT\ N-(3-{[4-(3-^7PP7xX 

i?^;U-6,7 > 8,9-T-h7tKP-5H-tf l J5K[4,5-b]- 
74flf>-S-75>(ft*» 373)(0.51g)*JSftlB 



Next, after adding eyano tri hydro boric acid sodium (0. 1 8 g ) 
to under ice cooling methyl alcohol (25 ml ) andincluding 
acetic acid (0.36 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] 

(ethylacetate ), crystallization did from ethylacetate -ether , N- 
(3 - {[4 - (3 -chlorophenyl ) - 1 -piperazinyl ] sulfonyl } 
phenyl ) - 2 and 9 -dimethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ]-azepine -5-amine it acquired 
(compound 373 ) (0.5 1 g ) as colorless crystal . 



mp169-170°C 



mpl69- 170* 



7C*£r*HI C26H31C1N602S-H20 tLX 



elemental analysis values C26H31 CIN602S*H20 doing 



Calcd. : C, 57.29 ;H, 6.10 ;N, 15.42. 



Calcd.iC, 57.29;H, 6.10;N, 15.42. 



Found : C, 57.30 ;H, 6.03 ;N, 15.38. 



FoundiC, 57.30;H, 6.03 ;N, 15.38. 



H, s), 2.90-3.48(9H, m), 3.14(3H, s), 3.60-3.8 
0(1H, m) s 4.29(1H, d, J=6.4Hz), 4.60-4.80(1 
H, m),6.65-6.90(5H, m), 7.00-7.36(3H, m), 7. 
98(1 H, s). 

[0396] 

mmm 374 
at-stm 374 omit) 

2,9-v>5 1 ;U-6,7,8,9-7 L h^tKPt° l JSK[4,5-b]7 
^ft°>-5-^->(0.191g).3-75AN-7x— jU^<> 
4f»X>IU7tx>7 = K(0.275g)S.Tj p-h;UX>X 
^^>^-7KfP%(0.03g)IZh^X>(12ml)^AP 
*s JKtKTI:: 14 l*IHJiPj»Jt3iELfco 

Ol^r, ^U7;U3— ;U(12ml)&i;ft»(0.32 
g )^iP^7K^Tlcv7yhUtKP[55^h'J^ 



H, s) , 2.90-3.48 (9 H, m ), 3.14 (3 H, s ), 3.60 - 3.80 (1 H, 
m ), 4.29 (1 H, d, J=6.4Hz ), 4.60 - 4.80 (1 H, m ), 6,65 -6.90 
(5 H, m ), 7.00 - 7.36 (3 H, m ), 7.98 (1 H, s ). 

[0396] 

Working Example 374 
(Production of compound 374 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.191 g ), 3 -amino -N- 
[fenirubenzennsuruhonamido ] (0.275 g ) and 14 hour heating 
and refluxing itmade p-toluenesulfonic acid acid monohydrate 
(0.03 g ) under dehydration including toluene (12 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.12 g ) 
to under ice cooling methyl alcohol (12 ml ) andincluding 
acetic acid (0.32 g ), 1 hour it agitated with room 
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A(0.12g)$inAfc8L IS-C l BSMflltfLfco temperature . 



T?tt«Lfco 

=l:2)LT.3-[2,9-v^;L,-6,7,8 J 9-^h^tKP-5 
H-t° , JSK[4,5-b]-7 7 ^t°>-5--r;U]T5y]-N-^x 
-;U^>-tf>X;U7tx>7^K0b^% 374)(0.09g) 



5£*#tfrffi C22H25N5O2S-0.75H2O tLX 



It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, residue refining 
(hexane : ethylacetate =1:2) with basic 
[shirikagerukaramukuromatogurafii ], 3 - it acquired [2 and 9 
-dimethyl -6, 7, 8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] 
-azepine -5-yl ] amino ]-N- [fenirubenzensuruhonamido ] 
(compound 374 ) (0.09 g ) as colorless amorphous . 



elemental analysis values C22H25N5O2S*0.75H2O doing 
Calcd. : C, 60.46 ;H, 6.11 ;N, 16.02. 



Calcd.:C, 60.46;H, 6.1 1;N, 16.02. 
Found : C, 60.72 ;H, 6.11 ;N, 15.99. 



FoundiC, 60.72;H, 6.1 1;N, 15.99. 



H, s), 3.00-3. 80(10H, m), 3.14(3H, s), 4.24(1 
H, d, J=6.6Hz), 4.60-4.80(1 H, m), 6.65-6.96(5 
H, m), 7.07(1H, d, J=8.2Hz), 7.20-7.40(3H, 
m), 8.00(1 H, s). 

[0397] 

375 



(it£fy) 375 (DSI£) 

'OvJU 4-({3-[(2,9-v>5 L ;U-6,7 3 8,9-^h^tK 
□ t°U5K-5H-t°'J5K[4,5-b]7-lft 0 >-5-^;i/)75 

vu— Ho.257g)£>^ur;u=i-;K20mi)[c;§ 

Ms 10%/<7S/^Aft*(^*)(0.15g)SftI^. 

%**«ETlcttHLfc. »**im*x* 

;U(20ml)[C^^ s h'JX^;U75>(0.2ml)^iP^_ 

^1b^>1f>x;U7fx-;u(o.09mi)**PK 1 

WKKASS+h'J^A^T^AUtttLttaiL 
fco ^«»£fi»££*T?gfe;*U «I»*MJ 
^A-ett*Lfco MET. XffiU 
tti/«J*y^*7A^PVh^7-f-T?«»(» 
jU:^\+-y->=l : l)LT , 2,9-v>^U-N-(3 

-{[4-px-;ux;u^-;u)-i-t°^v-;u]x;u 

,1-x-;i/}^x-;U)-6 J 7,8 ) 9-^h^tKP-5H-t 0 'J^ 



H, s) , 3.00-3.80 (10 H, m ), 3.14 (3 H, s ), 4.24 (1 H, d, 
J=6.6Hz ), 4.60 - 4.80 (1 H, m ), 6.65 - 6.96 (5 H, m ), 7.07 (1 
H, d, J=8.2Hz ),7.20 - 7.40 (3 H, m ), 8.00 (1 H, s ). 

[0397] 

Working Example 375 

(Production of compound 375 ) 

It melted (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] - 5 H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amino } phenyl ) sulfonyl ) -1- piperazine carboxylate 
(0.257 g ) in methyl alcohol (20 ml ), under hydrogen stream , 
1 hour itagitated with room temperature including 10% 
palladium-carbon (containing water ) (0.15 g ). catalyst 
removal by filtration , filtrate dry solid was done under 
vacuum . It melted residue in ethylacetate (20 ml ), after 
adding triethylamine (0.2 ml ), itagitated under 1 hour room 
temperature including benzenesulfonyl chloride jpl 1 (0.09 
ml ). In reaction mixture it made alkalinity with saturated 
sodium bicarbonate * water including thewater, extracted. 
You washed organic layer with saturated saline , dried with 
sodium sulfate . Under vacuum , it concentrated, residue 
refining (ethylacetate :hexane =1:1) with basic 
[shirikagerukaramukuromatogurafii ], 2 and 9 -dimethyl -N- 
(3 - {[4 - (phenyl sulfonyl ) - 1 -piperazinyl ] sulfonyl } 
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K[4,5-b]-7-tz tf >-5-75>(<b-&*3 375)(0. 178g) phenyl ) - 6, 7, 8 and 9 -tetrahydro -5H- [pirimido ] [4 and 5 
^feT'tJU^rXttLTttfco -b ] -azepine -5-amine it acquired(compound 375 ) (0.178 g ) 

as colorless amorphous . 3 - benzyl 4- 

TtmfttirW. C26H32N6O4S2-0.4H2O tLX 



elemental analysis values C26H32N6O4S2*0.4H2O doing 
Calcd. : C, 55.38 ;H, 5.86 ;N, 14.90. 



Calcd.:C, 55.38;H, 5.86;N, 14.90. 
Found : C, 55.37 ;H, 5.92 ;N, 15.00. 



Found:C, 55.37;H, 5.92;N, 15.00. 



H, s), 2.90-3.20(4H, m), 3.20-3.40(lH, m), 3. 
55-3.75(lH, m), 4.27(1H, d, J=6.2Hz), 4.60-4. 
75(1H, m), 6.65-6.80(2H, m), 6.98(1H, d, J= 
8.0Hz), 7.27(1H, t, J=8.0Hz), 7.50-7.80(5H, 
m), 8.00(1H, s). 

[0398] 

mmm 376 
atswi 376 onm 

OvJU 4-({3-(2,9-v^;U-6,7,8,9-xh^tKP 
tfU5K-5H-tf'J5K[4,5-b]7Hfbf>-5-f;U)75 

y}^x-;u)x;U7fx-;u)-i-t°^7v>*^^^r 

Vb— h(0.257g)^>5 1 ;U7^rj— )l(2Qm\)lzm 
Ms 10%/^v r >A^*(^7K)(0.15g)^0^, 

7K^m?jttT> sis-e 1 vummnuco 

»S£»»X^U(20ml)lC»», h'JX^;U75 
>(0.2ml)$JnK.fc».ta<b^>l/-f;U(0.1g)**P 
5LSfflTlC2i*fMiatfLfco 

^;U7;U=l— ;i/=10:l)LT,N-{3-[4-( / <> % /-f^ 
-i-tX7v-JI/)X;i/tN-^]7i-JW-2,9-yy 
T;U-6,7 s 8,9-Th^tKP-5H-t 0| J^K[4,5-b]-7^ 
tf>-5-75>(lb^tl 376)(0.134g)£3fiffe7^U 



H, s) , 2.90-3.20 (4 H, m ), 3.20 - 3.40 (1 H, m ), 3.55 - 3.75 
(1 H, m ), 4.27 (1 H, d, J=6.2Hz ), 4.60 - 4.75 (1 H, m ),6.65 - 
6.80 (2 H, m ), 6.98 (1 H, d, J=8.0Hz ), 7.27 (1 H, t, 
J=8.0Hz ), 7.50 - 7.80 (5 H, m ), 8.00 (1 H, s ). 

[0398] 

Working Example 376 

(Production of compound 376 ) 

It melted benzyl 4- ({3 - (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ]-5H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amino } phenyl ) sulfonyl ) -1- piperazine carboxylate 
(0.257 g ) in methyl alcohol (20 ml ), under hydrogen stream , 
1 hour it agitated with room temperature including 10% 
palladium-carbon (containing water ) (0.15 g ). 

It melted residue in ethylacetate (20 ml ), after adding 
triethylamine (0.2 ml ), 2 hours it agitated under room 
temperature including benzoyl chloride (0.1 g ). 

In reaction mixture it made alkalinity with saturated sodium 
bicarbonate * water including thewater, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, residue refining (ethylacetate 
-ethylacetate :methyl alcohol =10:1 ) with 
[shirikagerukaramukuromatogurafii ],N- {3 - [4 - (benzoyl -1- 
piperazinyl ) sulfonyl ] phenyl } - 2 and 9 -dimethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] -azepine -5-amine 
it acquired (compound 376 ) (0.134 g ) as colorless 
amorphous . 



5c*##rffi C27H32N6O3S-0.5H2O tLX 
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elemental analysis values C27H32N60<SB>3</SB> S*0.5H2O doing 
Calcd. : C, 61.23 ;H, 6.28 ;N, 15.87. 



Calcd.:C, 61.23;H, 6.28;N, 15.87. 



Found : C, 61.33 ;H, 6.51 ;N, 15.62. 



Found:C, 61.33;H, 6.5 1;N, 15.62. 



H, s), 2.80-3. 15(4H, m), 3.14(3H, s), 3.20-3.4 
0(1H, m), 3.40-4.00(5H, m), 4.25(1H, d, J=6. 
4Hz),4.60-4.80(lH, m), 6.68(1 H, dd, J=2.0, 8. 
2Hz), 6.80(1 H, t, J=8.2Hz), 7.00(1 H, d, J=8.2 
Hz), 7.28(1 H, t, J=8.2Hz), 7.30-7.50(5H, m), 
7.99(1 H, s). 

[0399] 

mmm 377 

(it£ty 377 (DMfe) 

2,9-v>^;U-6,7,8,9-^h7tKPt 0| J^K[4,5-b]T 
-tft o >-5-?|->(0.382g).(3- : E;U/-^ l J>-4-X;U7t^ 

-yu)^x-;u7S>(0.505g)SO* p-h;ux>7ju 

7t-x>K-7Kftt)(0.05g)[Ch;UX>(20ml)^OX 

^7Ktic 24 tifmmmmzaLtzo 

Ol^T% >^U7JL/=l-;U(25ml);&l/ffEg£(0.36 
g )^*P^7K^TlcvTyh'JtKPl55^h'J^ 

A(o.i8g)^»p^^^. m&v 3 m*mnLtz 0 



MET, AffiU S^£vU^I^A£pt 

^;U7^=l-;U=10:l)LT.2,9-V>T;i/-N-[3- 
(4-^E;U/tx | J-;UX;U^-^)7x-;U]-6,7,8,9-i L 
h7tKP-5H-t°'J£K[4,5-b]-7^t°>-5-7 = > 
(it^m 377)(0.5g)£$!tfe:r^U7rX<!:LT 



TC^ffifil C20H27N5O3S-1.25H2O tLX 



elemental analysis values C20H27N5O<SB>3</SB> S*1.25H20 doing 



Calcd. : C, 54.59 ;H, 6.76 ;N, 15.92. 



H, s) , 2.80-3.15 (4 H, m ), 3.14 (3 H, s ), 3.20 - 3.40 (1 H, 
m ), 3.40 - 4.00 (5 H, m ), 4.25 (1 H, d, J-6.4Hz ), 4.60 -4.80 
(1 H, m ), 6.68 (1 H, dd, J=2.0, 8.2Hz ), 6.80 (1 H, t, 
J-8.2Hz ), 7.00 (1 H, d, J=8.2Hz ), 7.28 (1 H, t, J=8.2Hz ), 
7.30-7.50 (5 H,m), 7.99(1 H, s ). 

[0399] 

Working Example 377 
(Production of compound 377 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.382 g ), (3 -morpholine -4- sulfonyl ) 
phenyl amine (0.505 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.05 g )24 hour heating and reflux ing it did 
under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0. 1 8 g ) 
to under ice cooling methyl alcohol (25 ml ) andincluding 
acetic acid (0.36 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, residue refining (ethylacetate 
-ethylacetate imethyl alcohol =10:1 ) with 
[shirikagerukaramukuromatogurafii ], 2and 9 -dimethyl -N- [3 
- (4 -morpholinyl sulfonyl ) phenyl ] - 6, 7, 8 and 9 
-tetrahydro -5H- [pirimido ] [4 and 5 -b ] -azepine -5-amine it 
acquired (compound 377 )(0.5 g ) as pale yellow amorphous . 
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Calcd.:C, 54.59;H, 6.76;N, 15.92. 
Found : C, 54.60 ;H, 6.74 ;N, 16.11. 



FoundiC, 54.60;H, 6.74;N, 16.1 1. 



H, s), 2.86(4H, t, J=4.7Hz), 3.14(3H, s), 3.20 
-3.38(1H, m), 3.54-3.80(5H, m), 4.28(1H, d, J 
=6.6Hz), 4.62-4.80(1 H, m), 6.64-6.80(2H, m), 
7.03(1H, d, J=8.0Hz), 7.28(lH,t, J=8.0Hz), 
7.98(1H, s). 

[0400] 

mi&m 378 



Sty 378 CDMit) 



(it 

2,9-v>^;U-6,7,8 5 9-^h7tKat 0 »JSK[4,5-b]T 
^t°>-5-^->(0.191g), l-(3-7£>"<>-t£>7Jl' 

;K0.35g)&i; p-h;ux>x;U7tx>^-7Kfl]% 

(0.02g)fCh;i/X>(10ml)^iPx^7KTIC24B§rp1 

A(0.10g)£ttl7L/c&. Mffl-e 1 BMiliattLfc. 
h^7-r--ettSl(K»x5 L ;u), iti£x^;u-x 

— xJUcfcy filMbLT* ifil/ l-({3-[(2,9-v^ 
^-6 f 7 > 8 > 9-'rh7tKP-5H-tf , J5K[4,5-b]-7-iftf 
>-5-f;U)T5y]^xx;U}X;U*x;U)-t 0 ^>Jv 
>*;U**2/b— K<t** 378)(0.13g)£ftlfe 

IS»fcLr»fc 0 



H, s) , 2.86 (4 H, t, J=4.7Hz ), 3.14 (3 H, s ), 3.20 - 3.38 (1 H, 
m ), 3.54 - 3.80 (5 H, m ), 4.28 (1 H, d, J=6.6Hz ), 4.62 -4.80 
(1 H, m ), 6.64 - 6.80 (2 H, m ), 7.03 (1 H, d, J=8.0Hz ), 7.28 
(1 H, t, J=8.0Hz), 7.98(1 H,s). 

[0400] 

Working Example 378 
(Production of compound 378 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.191 g ), 1 - (3 -amino benzene sulfonyl ) 
-piperidine -4- carboxylic acid ethyl ester (0.35 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.02 g ) 24 hour 
heating and refluxing it did under dehydration including 
toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.10 g ) 
to under ice cooling methyl alcohol (10 ml ) andincluding 
acetic acid (0.16 g ), 1 hour it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, with 

[shirikagerukaramukuromatogurafii ] refining (ethylacetate ), 
crystallization did residue from ethylacetate -ether , ethyl 1- 
({3 - [ (2 and 9 -dimethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] -azepine -5-yl ) amino ] phenyl } 
sulfonyl ) -piperidine carboxylate it acquired (compound 
378 )(0. 1 3 g ) as colorless crystal . 



mp128-129°C 



mpl28- 129* 

5c*#«fffi C24H33N504S- 1.75H20 tLX 



elemental analysis values C24H33N504S*1.75H20 doing 
Calcd. : C, 55.53 ;H, 7.09 ;N, 13.49. 
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Calcd.:C, 55.53;H 5 7.09;N, 13.49. 
Found : C, 55.57 ;H, 7.09 ;N, 14.13. 



FoundrC, 55.57;H, 7.09;N, 14.13. 



0-2.40(1 1H, m), 2.48(3H, s), 3.14(3H 5 s), 3.2 
0-3.80(4H, m), 4.12(2H, q, J=7.0Hz), 4.27(1 
H, d,J=6.6Hz), 4.62-4.80(lH, m), 6.65-6.76(2 
H, m), 7.23(1H, d, J=8.0Hz), 7.20-7.32(lH, 
m), 7.95(1H, s). 

[0401] 

mmm 379 
at£ty 379 <dm&) 

2-X5 L ;U-9-^;i/-6,7,8 3 9-^K^tKPt° , J^K[4 s 

7jl- ;u7^>(o.66g)Xl^ p-h;ux>x;u*>S£ 

-7Kft^)(0.57g)[Ch^X>(10ml)^jD^^7KT 

iz i6 msmmm^iUzo 

tz o 

hy7^-(^+^>:Slxf;b=l:l)TrftI 
U ^*tr>-i^x^U Mfc&itLX. 4-(4- 

>)7xiJ>(0.42g)^^fe$Sa^LT#/co 
* p °p(0.217g)^>^;U7^=]-yK10ml)St;P 

^(0.ig)^a^7K;tTlcv7yhUtKPl55^ 
MJ^ A(0.07g)£Al]*_fcSL ^ST^M^L 

tz o 

h^^>T-(PKx^;U)T*ffiSLT, N-[4-(4-* 
PP7i;+v)7i-Jl/]-2-Xf;i/-9-^Jl/-6 J 7 J 

5>(<b^*fl 379)(0.078g)^Hfe7 I E7U7TX<tL 



0 - 2.40 (l l H, m ), 2.48 (3 H, s ), 3. 14 (3 H, s ), 3.20 - 3.80 (4 
H, m ), 4.12 (2 H, q, J=7.0Hz ), 4.27 (1 H, d, J-6.6Hz ), 4.62- 
4.80 (1 H, m ), 6.65 - 6.76 (2 H, m ), 7.23 (1 H, d, J=8,0Hz ), 
7.20-7.32(1 H,m) } 7.95 (1 H,s). 

[0401] 

Working Example 379 
(Production of compound 379 ) 

2 -ethyl -9-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5 -on (0.51 g ), 4 -chlorophenoxy phenyl amine 
(0.66 g ) and in p-toluenesulfonic acid acid monohydrate 
(0.57 g ) 16 hour heating and refluxing it did under 
dehydration including toluene (10 ml ). 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=1:1 ),crystallization did from hexane -ethylacetate , 4 - (4 
-chlorophenoxy ) -N- it acquired (2 -ethyl -9-methyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) aniline (0.42 g ) as colorless crystal . 

This item (0.217 g ) after adding cyano tri hydro boric acid 
sodium (0.07 g ) to under ice cooling methyl alcohol (10 ml ) 
andincluding acetic acid (0. 1 g ), 5 hours was agitated with 
room temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate ),N- [4 - (4 
-chlorophenoxy ) phenyl ] - 2 -ethyl -9-methyl -6, 7, 8, 
9-tetrahydro -5H- it acquired [pirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 379 ) (0.078 g ) as the yellow 
amorphous . 



7C*#ffiffiC23H25ClN4O-0.25H2O tLX 
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elemental analysis values C23H25ClN4O*0.25H2O doing 



Calcd. : C, 66.82 ;H, 6.22 ;N, 13.55. 



Calcd.:C, 66.82;H, 6.22;N, 13.55. 



Found : C, 66.94 ;H, 6.15 ;N, 13.48. 



Found:C, 66.94;H, 6.15;N, 13.48. 



5-2.20(4H, m), 2.77(2H, q, J=8.0Hz), 3.13(3 
H, s), 3.20-3.35(lH, m), 3.50-3.70(lH, m), 3. 
97(lH,d, J=6.6Hz), 4.55-4.70(lH, m), 6.17(1 
H, t, J=2.2Hz), 6.30(2H, d, J=8.0Hz), 6.85(1 
H, dd, J=2.2, 8.0Hz), 6.95-7.25(4H, m), 8.09 
(1H, s). 

[0402] 

380 

(itSM 380 CDMii) 

N-[3-(3-' / nP7i/+ypi-^]-2-If^-9- 
y^;U-6,7,8,9-xh7tKO-5H-t° l J5K[4,5-b]7' 
■H tf>-5-75>(0. 1 8g)^^T^7;U=l— ;U(6m 
1). WfM(032g)Rtf 27%*;L,7'J>7K;ij&(0.2m 
l)*i)Dx.7K^TlCv7yh'JtK'Pl55^h l J^ 

A(o.i2g)^»px.7i^s sai? i6 nttzo 



h^^^--e(^+-y->:psix^;i,=i :2)mm. 

x-^J^y^^dbLT, N-[3-(3-£ 
\s)?JL-)U]-2-JLT)l>-9-* : ? L J\,-6,7,&,9-Th : 7£ 
KP-5H-t <, 'J5K[4,5-b]T-tft°>-5-75>(1b^tl 
380)(0.087g)^»fe^ B B B <tLT#fc o 



mp142-143°C 




mpl42- 143* 


Tcli^tfHl C24H27C1N40 tLX 




elemental analysis values C24H27C1N40 doing 
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5 - 2.20 (4 H, m ), 2.77 (2 H, q, J=8.0Hz ), 3. 13 (3 H, s ), 3.20 
- 3.35 (1 H } m ), 3.50 - 3.70 (1 H, m ), 3.97(1 H, d, J=6.6Hz ), 
4.55 - 4.70 (1 H, m ), 6.17 (1 H, t, J-2.2Hz ), 6.30 (2 H, d, 
J=8.0Hz ), 6.85 (1 H, dd, J=2.2, 8.0Hz ), 6.95 - 7.25 (4 H, m ), 
8.09(1 H,s). 

[0402] 

Working Example 380 
(Production of compound 380 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -ethyl -9-methyl -6, 7, 
8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine 
-5-amine (0.18 g ) after adding cyano tri hydro boric acid 
sodium (0.12 g )to under ice cooling methyl alcohol (6 ml ), 
acetic acid (0.32 g ) and including 27% formalin aqueous 
solution (0.2 ml ), 16hours was agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, with 
[shirikagerukaramukuromatogurafii ] crystallization did 
residue from (hexane : ethylacetate =1:2) refining, and ether 
N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -ethyl -9-methyl -6, 7, 
8, 9-tetrahydro -5H- it acquiredjpirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 380 ) (0.087 g ) as colorless 
crystal . 



JP2003321472A 



2003-11-11 





1 1 ?s 

1 J.ZJ. 


Calcd.:C, 68.15;H,6.43;N 


13.25. 


Found : C, 68.17 ;H, 6.72 ;N, 


13.20. 


Found:C, 68.17;H, 6.72;N, 


13.20. 



2-2.30(4H, m), 2.74(3H, s), 2.77(2H, q, J=7.5 
Hz), 3.00-3.25(lH, m), 3.16(3H, s) s 3.62-3.84 
(lH,m), 5.04(1 H, d, J=7.4Hz), 6.75(2H, d, J= 
9.2Hz), 6.86(2H, d, J=8.8Hz), 6.93(2H, d } J= 
9.2Hz), 7.23(2H, d, J=8.8Hz), 7.93(1H, s). 

[0403] 

mmm 38i 

(it£fy 381 ©Slit) 

2-X^;U-9-^;U-6 J 7,8 J 9- J rh7t:KPt 0| J5K[4 s 
5-b]7^L°>-5-:*>(0.41g).3-^PP?xy*v 
T-U>(0.6g)Xtf p-h;UX>X;U7|x>S|-7KfO 
^(0.05g)|Ch;UX>(20ml)^J!)P^fl5i7KTIC 16 B# 

Olv£ % >^;U7;H3— ;U(20ml)&l/ft&(0.36 

A(o.i8 g )s»*fcft. sa-c 3 EimattLfco 

fee 

hy^7^-Tf(KKx^;U)»KLr. N-[3-(3-2 
PP7xy+v)7x-;U]-2-X^;U-9->^yU>6,7, 
8,9-xh^tKP-5H-eU^K[4,5-b]7^t°>-5-7 
^>(1b^% 381)(0.281g)£&Sfe7 z E^:77X<tL 
T»fco 

, H-NMR(200MHz J CDC1 3 ) d 1.30(3H, t, J= 
8.0Hz), 1.85-2.20(4H, m), 2.77(2H, q, J=8.0H 
z), 3.13(3H, s), 3.20-3.35(lH, m), 3.50-3.70(1 
H, m), 3.97(lH,d, J=6.6Hz), 4.55-4. 70(1H, 
m), 6.17(1H, t, J=2.2Hz), 6.30(2H, d, J=8.0H 
z), 6.85(1 H, dd, J=2.2, 8.0Hz), 6.95-7.25(4H, 
m), 8.09(1 H, s). 

[0404] 

StJtSflfl 382 



2 - 2.30 (4 H, m ), 2.74 (3 H, s ), 2.77 (2 H, q, J=7.5Hz ), 3.00 
- 3.25 (1 H, m ), 3.16 (3 H, s ), 3.62 - 3.84(1 H, m ), 5.04 (1 

H, d, J=7.4Hz ), 6.75 (2 H, d, J=9.2Hz ), 6.86 (2 H, d, 
J=8.8Hz ), 6.93 (2 H, d, J=9.2Hz ), 7.23 (2 H, d, J=8.8Hz ), 
7.93(1 H,s). 

[0403] 

Working Example 381 
(Production of compound 381 ) 

2 -ethyl -9-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.41 g ), 3 -chlorophenoxy aniline (0.6 g ) 
and in p-toluenesulfonic acid acid monohydrate (0.05 g ) 16 
hour heating and refluxing it did under dehydration including 
toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0. 1 8 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.36 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, (ethylacetate ) refined residue 
with the[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -ethyl -9-methyl -6, 7, 8, 
9-tetrahydro -5H- it acquired [pirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 381 ) (0.281 g ) as the colorless 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I . 30 (3 H, t, J=8.0Hz ), 1 .85 - 2.20 (4 H, m ), 2.77 (2 H, q, 
J=8.0Hz ), 3.13 (3 H, s ), 3.20 - 3.35(1 H, m ), 3.50 - 3.70 (1 
H, m ), 3.97 (1 H, d, J=6.6Hz ), 4.55 - 4.70 (1 H, m ), 6.17 (1 
H, t, J=2.2Hz ), 6.30 (2 H, d, J=8.0Hz ), 6.85(1 H, dd, J=2.2, 
8.0Hz ), 6.95 - 7.25 (4 H, m ), 8.09 (1 H, s ). 

[0404] 

Working Example 382 
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(ibtsM 382 <D£l£) 

8-(2,4-^yh+i/'<>i?;u)-2-(>^^^^)-7,8- 

e?tKPtf'jK[2,3-d]e i J55?>-5(6H)-*>(1.0g) 
<t 3-(3-$PP7x/*i/)7xg>(l.9g)(DMl/X 
>»«(15ml)l= p-h^x^X^^^-^KfQ^ 
(55mg)£JjQ;t, 22 B#|Hlft]|&3IStL£:. 

»«Lr»**x^y-;u(i5m)lcjS^L, *s7J 

**fc*^**HJ'!;A(0.36g)£ftBK0.34ml) 
^lilCiDx, M;ST* 80 $h 60 deg C T* 1 ftM 

3MIU »*lcxh7tKP77>(l5ml)t**3 
/N^i£(0.86g)£iPK.T 30 »JU»il3lELfc. 



^++>->=1:2)IC^Lfco 

;1$SU N-[3-(3-^P P?i/*vpi- ;u]-8-(2, 
4-i?yh+->'<>v;L,)-2-(y5 1 ;U5 1 ^-)-5,6,7,8-i L 
h7tKPt 0, JK[2,3-d]t°'J5v>-5-75>(^^^l 
382)(l.lg)^7 ; E;i/77X<!:L-C#f= 0 

'H-NMR(CDCl 3 ,300MHz) 5 1.83-1 94(lH,m), 
2.00-2.1 1(1 H,m), 2.47(3H,s), 3.32-3.46(2H,m), 
3.78(1 H,d,J=6.6Hz), 3.80(3H,s), 3.81(3H,s), 
4.47-4.50(lH,m), 4.78(lH,d,J=15.3Hz), 4.88(1 
H,d,J=15.3Hz), 6.31(lH,t,J=2.1Hz), 6.34-6.37(1 
H,m), 6.41-6.47(3H,m), 6.90(lH,ddd,J=0.9Hz,2. 
4Hz,8.4Hz), 7.00(1 H,t,J=2.1 Hz), 7.03-7.07(lH, 
m), 7.14(lH,t,J=7.8Hz), 7.17(lH,d,J=8.1Hz), 7. 
24(IH,t,J=8.1Hz), 7.95(1 H,s). 

[0405] 

Hffiftl 383 

383 (DSgjg) 

2,8-v^;U-7,8-v t KP t°'J K[2,3-d] t°'J 5v>- 
5(6H)-*>(O.5g)0) KyUX>iijg(20ml)lC 2-(4-<7 
PP7xxji,^;j-)7xiJ>(2.0g)£ p-h;UX>X 
;U*>K-7j<la ! i(54mg)^DK.. 3.5 BfSmm 



2003-11-11 

(Production of compound 382 ) 

8 - (2 and 4 -dimethoxy benzyl ) - 2 - (methylthio ) - 7 and 8 
-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on (1.0 g ) 
with 3 -22 hour heating and refluxing it made toluene solution 
(15 ml ) of (3 -chlorophenoxy ) aniline (1 .9 g ) including the 
p-toluenesulfonic acid acid monohydrate (55 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, it melted residue in ethanol (15 m), with room 
temperature 80minutes, 1 hour it agitated with 60 deg C 
sodium cyanoborohydride thorium (0.36 g ) with acetic acid 
(0.34 ml ) in addition to order. 

It concentrated, 30 minute heating and refluxing it did in 
residue tetrahydrofuran (15 ml ) withincluding succinic 
anhydride (0.86 g ). 

It concentrated, diluted with ethylacetate . 

1 Nsodium hydroxide aqueous solution production liquid , 
water, with saturated saline you washed in order, dried with 
the magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane =1:2 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - (2 
and 4 -dimethoxy benzyl ) - 2 - (methylthio ) - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 382 ) (1.1 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .83 - 1 .94 (1 H, m ), 2.00 - 2. 1 1 (1 H, m ), 2.47 (3 H, s ), 
3.32 - 3.46 (2 H, m ),3.78 (1 H, d, J=6.6Hz ), 3.80 (3 H, s ), 
3.81 (3 H, s ), 4.47 - 4.50 (1 H, m ), 4.78 (1 H, d, J=15.3Hz ), 
4.88 (1 H, d, J=15.3Hz ), 6.31 (1 H, t, J=2.1Hz ),6.34 - 6.37 (1 
H, m ), 6.41 - 6.47 (3 H, m ), 6.90 (1 H, ddd, J=0.9Hz , 
2.4Hz , 8.4Hz ), 7.00 (1 H, t, J=2.1 Hz ), 7.03 - 7.07 (1 H, m ), 
7.14(1 H, t,J=7.8Hz), 7.17(1 H, d, J=8.1Hz ), 7.24 (1 H, t, 
J=8.1Hz), 7.95(1 H,s). 

[0405] 

Working Example 383 
(Production of compound 383 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 3.5 day heating and refluxing it made 
toluene solution (20 ml )of (0.5 g ) 2 - (4 -chlorophenyl thio ) 
aniline (2.0 g ) with including p-toluenesulfonic acid acid 
monohydrate (54 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
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■ettttiLfc. 

»*LT»*I= 5%7kiHb+h'J'!7A***(10 
ml),T-h7tKP77>(5ml)tSIBf»3|5(0.3g)* 
taX. 60 deg C T* 8 RMflUtLfe. 



t N-[2-(4-^P n7i-^f t)7i-;i/]-2,8-i/> 
^U-5,6,7,8-xh7tKPt°UK[2 ( 3-d]fc°V5v>-5 
-T5>(^b^!fel 383)(150mg)£*ifilil£LTW 

mp. 81-83 deg C 

'H-NMR(CDCl 3( 300MHz) 6 1.83-2.04(2H,m), 
2.48(3H,s), 2.97-3.23(2H,m), 3.08(3H,s), 4.51 
-4.58(1 H,m), 4.87(1 H,d,J=6.9Hz), 6.76-6.85(2 
H,m), 6.89-6.96(2H,m), 7.1 1-7.1 8(2H,m), 7.31- 
7.39(lH,m), 7.50(lH,dd,J=1.8Hz,7.8Hz), 7.88(1 
H,s). 

[0406] 

MUM 384 

dtsm 384 <nm&) 

8-(4->h+V"<>v;i/)-2-y ; ? L ;U-7 > 8-vtKPtf l J 
K[2,3-d]tf , J5v>-5(6H)-^->(O.5g)0h^X> 
5S jS(20ml)lC 2-(4-?P nZ'jL-J^tT-Vl' 
(1.2g)<t p-r-;UX>7JU*>&-7k*ul$!l(34mg) 

-(ft&X^/k's*-* >=l:2)|::ttLfc, 



0ml).xh7fcKP77>(10ml)<!:E$a$*(1.2g) 
£JDX. 60 deg C -C 9 B#P B 1JtftLfco 
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with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

Concentrating, in residue 8 -hour it agitated with 60 deg C 
5%sodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (0.3 
g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, recrystallization doing residue from ether 
-hexane , N- [2 - (4 -chlorophenyl thio ) phenyl ]- 2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 383 ) (150 mg ) as colorless 
crystal . 

mp.81-83degC 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .83 - 2.04 (2 H, m ), 2.48 (3 H, s ), 2.97 - 3.23 (2 H, m ), 
3.08 (3 H, s ), 4.51 -4.58 (1 H, m ), 4.87 (1 H, d, J=6.9Hz ), 
6.76 - 6.85 (2 H, m ), 6.89 - 6.96 (2 H, m ), 7.1 1 - 7.18 (2 H, 
m ), 7.31- 7.39 (1 H, m ), 7.50 (1 H, dd, J=l .8Hz , 7.8Hz ), 
7.88(1 H,s). 

[0406] 

Working Example 384 
(Production of compound 384 ) 

8 - (4 -methoxy benzyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 8 -hour heating and 
refluxing it made toluene solution (20 ml ) of (0.5 g ) 2 - (4 
-chlorophenyl ) thio aniline (1.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (34 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:2). 

In oyl which it acquires 9 hours it agitated with 60 deg C 
5%sodium hydroxide aqueous solution production liquid (20 
ml ), tetrahydrofuran (10 ml ) with including zinc powder (1 .2 

g). 
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fee 

N-[2-(4-^PP7i-;bft)7i- 
;U]-8— 2->T;U-5,6 J 7,8- 

ft 384)(04g)£7^U:77X£LT»fco 

'H-NMRCCDCU^OOMHz) 8 1.78-1.96(2H,m), 
2.49(3H,s), 2.86-3.23(2H,m), 3.80(3H,s), 4.50- 
4.99(4H,m), 6.71-6.96(5H,m), 7.07-7.21 (4H,m), 
7.24-7.4 l(2H,m), 7.50(lH,dd,J=1.8,7.6Hz), 7.9 
3(lH,s). 

[0407] 

ntfoffl 385 

385 CDSfi) 

2-y^;L,-7,8-vtKPt 0| JK[2,3-d]t 0l J = v>-5(6 

H) -7|->(0.3g)(D h;L/X>(20ml) . T" V=? t KP 
>(5ml)»JSlC 4-(4-^PP^x/^Fi/)7-U>(l. 

2g)t p-h;ux>x;u7tx>^-7Kfa^(35mg)^iD 

x.,l9#IHJiPjftiISI[Lfco 
-ettfflLfco 

«IBl/C»*l:: 5%7KM^h'J^A7K^(9m 

I) ,xh^tKP^>(4.5ml)tffifp v l»*(2g)^JP 
7U 60 deg C Tf 14 BtPelUftLfco 



— (ft»X^;U:X5r/— jU:h<JX^;U75>=100: 
10:l)IC^Lfc o 

JILT N-[4-(4-^PP37xy^rv)7x-;U]-2-^ 
;U-5,6,7,8-T-h7tKPt 0, jK[2,3-d]t°U5v>-5- 
75>«b*» 385)(40mg)**lfettil£LTft 

mp. 185-186 deg C 

■H-NMRtCDCl^OOMHz) 8 1. 85-2.2 l(2H s m), 
2.46(3H,s) 9 3.42-3. 52(2H 5 m), 3.78(1 H,bs), 4.55 
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solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, recrystallization doing crystal which it 
acquires from the ether -hexane , N- [2 - (4 -chlorophenyl 
thio ) phenyl ] - 8 - (4 -methoxy benzyl ) - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 384 ) (0.4 g )as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .78 - 1.96 (2 H, m ), 2.49 (3 H, s ), 2.86 - 3.23 (2 H, m ), 
3.80 (3 H, s ), 4.50 -4.99 (4 H, m ), 6.71 - 6.96 (5 H, m ), 7.07 
- 7.21 (4 H, m ), 7.24 - 7.41 (2 H, m ), 7.50 (1 H, dd, J=1.8, 
7.6Hz ), 7.93(1 H,s). 

[0407] 

Working Example 385 
(Production of compound 385 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on toluene of (0.3 g ) (20 ml ), 19 hour heating and 
refluxing it made tetrahydrofuran (5 ml ) solution 4 - (4 
-chlorophenoxy ) aniline (1.2 g ) with including the 
p-toluenesulfonic acid acid monohydrate (35 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 14 hours it agitated with 60 deg C 
5%sodium hydroxide aqueous solution production liquid (9 
ml ), tetrahydrofuran (4.5 ml ) with including zinc powder (2 

g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] 
(ethylacetate rethanol :tri ethyl amine =100:10:1 ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , N- [4 - (4 -chlorophenoxy ) phenyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 385 ) (40 mg ) as colorless 
crystal . 

mp.l85-186degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .85 - 2.21 (2 H, m ), 2.46 (3 H, s ), 3.42 - 3.52 (2 H, m ), 
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(lH.br), 6.11(lH,s), 6.63-6.72(2H,m), 6.81-6.9 
6(4H,m), 7.16-7.18(2H,m), 8.13(lH,s). 

[0408] 

386 

«b£* 386 om^.) 

8-^T;U-7,8- V t KP tf i) K[2,3-d]tf 'J Sv>-5(6 
H)-^->(0.3g)<Oh;UX>(20ml)j#ja[IC 2-(4-T5 
y^i-^U)— 6-^5 1 ^'<> ,l /5 1 7'V r -;U(1.3g)<t 
p-h;UX>XJU*>g£-7Kft^(35mg)£A[];u 4 

fcMiDlftjiatU::. 

;1$tLT£i£lc IN *mb±h'J^A*5Sj«(l0 
ml),^r-7tKP^>(5ml)i:ffirp v f»5S(1.8g)^ 
ttlTU 60 deg C T* 12 BtiHflMtLfe. 

-(B»X*;U:X*/— JkMJX^U75:/=100: 
10:l)lCtfLfc. 

»6*ifctt*$» P^x^;U-^dF-9->A^bS^ 
alLt 8->T;U-N-[4-(6-^T7U-l,3-'<> v y : 5 1 7V r 
— ;i/-2-^Upi-;U]-5,6,7,8-xh^fcKPL 0| Jh* 
[23-d]bf'J5S?>-5-7S>«b*» 386)(40mg)£ 

mp. 194-196 deg C 



3.78(1 H,bs), 4.55(1 H,br), 6.11 (1 H, s ), 6.63 - 6.72 (2 H, 
m), 6.81 -6.96 (4 H,m), 7.16 - 7.18 (2 H, m ), 8.13(1 H, s ). 

[0408] 

Working Example 386 
(Production of compound 386 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 4 hours heating and refluxing it made toluene (20 ml ) 
solution of(0.3 g ) 2 - (4 -aminophenyl ) acetic acid Ni jpl 1 ) 
*6-methyl benzothiazole (1.3 g ) with including 
p-toluenesulfonic acid acid monohydrate (35 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 12 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.8 
g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] 
(ethylacetate rethanol :triethylamine =100:10:1 ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , 8 -methyl -N- [4 - (6 -methyl -1,3- 
benzothiazole -2- yl ) phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 386 ) (40 mg ) as colorless crystal . 

mp.l94-196degC 





C22H21N5S(tLT 












elemental analysis values 


C22H21N5S doing 












Calcd. 


C, 68. 19; 


H, 


5. 46; 


N, 


18. O 


7. 


Calcd. 


C68.19; 


H, 


5.46 ; 


N, 


18.0 


7. 


Found 




C. 67. 89 


H, 


5. 62 


N, 


17. 7 


7. 


Found 




C,67.89 


H, 


5.62 


N, 


17.7 


7. i 



'H-NMRfCDC^OOMHz) 8 1.98-2.24(2H,m), 
2.48(3H,s), 3.20(3H,s), 3.35-3.56(2H,m), 4.06 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.98 - 2.24 (2 H, m ), 2.48 (3 H, s ), 3.20 (3 H, s ), 3.35 - 3.56 
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-4.12(lH,m), 4.63-4.70(1 H,m), 6.70-6,76(2H, 
m), 7.22-7.27(lH,m), 7.65(lH,s), 7.83-7.96(3 
H,m), 8.12(lH,s), 8.53(1 H,s). 

[0409] 

mmm 387 

(itG® 387 <0»A) 

2 > 8-vX^;U-7,8-vtKPeUK[2,3-d]t 0 USv>- 
5(6H)-*>(0.3g)(D h;UX>(20ml)»SSlC 

JK0.55g)<t p-h;ux>x;u^>^-7K?a J fe)(28m 
g)^ia^. 12 B*lHJn»S3SLfc 0 

■e*£»Lfco 

»ttLT»*l:: in *IMb:rhy^A**j«(io 
ml).-Th7tKn77>(5ml)i:KIB»*(l.5g)t 
JnA. 60 deg C T* 12 B#Hl«ifLfco 



-(K»xT;u)ic#Lfco 

SU 2,8-S/X^U-N-[2-(4-^PIfJU?i— 
1 ,3-^<> % y**^!/— ^1-5,6,7,8-t- t 
KPeUK[2,3-d]fcf'J5S?>-5-75^(ft*» 387) 
(0.2g)£*tfettlliLT»fco 

mp. 158-159 deg C 

1 H-NMR(CDCl3,300MHz) 6 0.97(3H,t,J=7.5H 
z), 1.20(3H,t,J=7.2Hz), 1.31(3H,t 9 J=7.5Hz), 1.6 
3-1.77(2H,m), 1.91-2.03(lH,m), 2.13-2.25(1H, 
m), 2.67(2H,t,J=7.5Hz), 2.74(2H,q,J=7.5Hz), 3. 
27-3.37(lH,m), 3.44-3.56(1 H,m), 3.62-3.84(3H, 
m), 4.53-4.60(lH,m), 6.66(1 H,dd,J==2.1Hz,8.4H 
z), 7.04(lH,d,J=2.1Hz), 7.33(2H,d,J=7.8Hz), 7. 
38(lH,d,J=8.7Hz), 8.10(2H,d,J=7.5Hz), 8.14(1 
H,s). 

[0410] 

WMM 388 
(it^ty 388 CD SI 3a) 

2,8-v^^-7,8-vtKPt°UK[2,3-<l]t 0 'J5v>- 
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(2 H, m ), 4.06 -4.12 (1 H, m ), 4.63 - 4.70 (1 H, m ), 6.70 - 
6.76 (2 H, m ), 7.22 - 7.27 (1 H, m ), 7.65 (1 H, s ), 7.83- 7.96 
(3 H, m ), 8.12 (1 H, s ), 8.53 (1 H, s ). 

[0409] 

Working Example 387 
(Production of compound 387 ) 

2 and 8 -diethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on 12 hour heating and refluxing it made toluene 
(20 ml ) solution of (0.3 g ) 5 -amino -2- (4 -propyl phenyl ) - 

1 and 3 -benzoxazole (0.55 g ) with including the 
p-toluenesulfonic acid acid monohydrate (28 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 1 2 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1 .5 

g)- 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , 2 and 8-diethyl -N- [2 - (4 -propyl 
phenyl ) - 1 and 3 -benzoxazole -5-yl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 387 ) (0.2 g ) as the colorless crystal . 

mp.l58-159degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
0.97 (3 H, t, J-7.5Hz ), 1.20 (3 H, t, J-7.2Hz ), 1.31 (3 H, t, 
J=7.5Hz), 1.63 - 1.77 (2 H, m ), 1.91-2.03(1 H,m),2.13- 
2.25 (1 H, m ), 2,67 (2 H, t, J=7.5Hz ), 2.74 (2 H, q, 
J=7.5Hz ), 3.27 - 3.37 (1 H, m ), 3.44 - 3.56 (1 H, m ),3.62 - 
3.84(3 H,m), 4.53 -4.60(1 H, m ), 6.66(1 H, dd, J=2.1Hz , 
8.4Hz ), 7.04 (1 H, d, J=2.1Hz ), 7.33 (2 H, d, J=7.8Hz ), 7.38 
(1 H, d, J=8.7Hz ),8.10 (2 H, d, J=7.5Hz ), 8.14 (1 H, s ). 

[0410] 

Working Example 388 
(Production of compound 388 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
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5(6H)-*>(0.14g)(DMH>(15mI)»Jftl:: 5-7 
5y-2-(4-33 r P : E^x-;U)'<>V r 77>(0.22g)<tp- 

B*IHIln»J13lELfco 

,l$iSLT^I^lc in *IMb-f HJ^ArtSSfcOO 
ml). J fh7tKQ7 : 7>(5ml)<!:Sf / p v *»^(0.75g)^ 
7JD*... 60 deg C HI 1 ft|HJ£#Lfe. 



-(KSIx^;U)|c#Lfc. 

alLT N-[2-(4-^D ; E7i-;U)-l-'<>V r 7 : 7>-5 
-'T;U]-2,8-v>5 1 ;U-5,6,7,8-^h : 7tKPt t ' , JK[2 > 3 
-d]t°'J5v>-5-75>0t^% 388)(0.12g)£«tfe 

mp. 300 deg C Ki± 

'H-NMR(CDCl 3 ,200MHz) <5 1.88-2.24(2H,m), 
2.51(3H,s), 3.20(3H,s), 3.22-3.80(3H,m), 4.52 
-4.62(1 H,m), 6.66(1 H,dd,J=2.4Hz,8.8Hz), 6.84 
(lH,d,J=2.4Hz), 6.95(1 H,s), 7.50— 7.75(5H,m), 
8.06(1 H,s). 

[0411] 

mMM 389 
(itSWl 389 (DH&) 

2,8-i//5 1 ^-7 ) 8-i/tKPt 0, jK[2 1 3-d]t° , J5i?>- 
5(6H)->j->(0.2g)(DKJUX>(20ml)i^;'^IC 5-75 

/-2-(4-'? r o j E7i-;i/)-i,3-<>v' r ^-9- , «/— ;u 

(0.33g)i: p-h;i/X>X7U7h>^-7KIOtl(21mg) 
£710*. 12 ttMftl&jlSKLfc:. 



»ISLr»*ic in *mb^h'j^A*»?«(io 

ml),'rh7tKP77>(5ml)ta»tt*(l.lg)t 
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pyrimidine -5 (6 H ) -on 12 hour heating and reflux ing it 
made toluene (15 ml ) solution of (0.14 g ) 5 -amino -2- (4 
-bromophenyl ) benzofuran (0.22 g ) with including 
p-toluenesulfonic acid acid monohydrate (15 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 1 1 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (0.75 
g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , N- [2 - (4 -bromophenyl ) - 1 
-benzofuran -5-yl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 388 ) (0.12 g ) as colorless crystal . 

mp.300deg C or greater 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.88 - 2.24 (2 H, m ), 2.5 1 (3 H, s ), 3.20 (3 H, s ), 3.22 - 3,80 
(3 H, m ), 4.52 -4.62 (1 H, m ), 6.66 (1 H, dd, J=2.4Hz , 
8.8Hz ), 6.84 (1 H, d, J=2.4Hz ), 6.95 (1 H, s ), 7.50 - 7.75 (5 
H,m), 8.06(1 H,s). 

[0411] 

Working Example 389 

(Production of compound 389 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene (20 ml ) solution of (0.2 g ) 5 -amino -2- (4 
-bromophenyl ) - 1 and 3 -benzoxazole (0.33 g ) with 
including the p-toluenesulfonic acid acid monohydrate (21 
mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 1 1 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.1 
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in*. 60 de g c r* 11 Bt&mifLfco 



fee 

6 B aLt N-[2-(4-^ f P : E7i-;i')-l,3-'<> i ;t+ 

■9-7— ju-s-^i/i^-v^u-s^s-^h^tK 

Pt°'jK[2,3-d]t°iJ5v>-5-T5>(1b^%389)(0. 
12g)^»lfe$S B B B <tLr#fco 

mp. 206-209 deg C 

'H-NMR(CDCl 3 ,200MHz) <5 1.90-2.26(2H,m), 
2.51(3H,s), 3.19(3H,s), 3.24-3.58(2H,m), 3.68 
-3.77(lH,m), 4.52-4.63(1 H,m), 6.69(1 H,dd,J=2. 
6Hz,9.2Hz), 7.03(lH,d,J=2.2Hz), 7.39(lH,d,J= 
8.8Hz), 7.66(2H,d,J=8.8Hz), 8.06(1 H,s), 8.08(2 
H,d,J=8.8Hz). 

[0412] 

mmm 390 

(itH® 390 <7>M&) 

2,8-v^^-7,8-vtKPt 0, JK[2,3-d]t 0, J5^>- 
5(6H)-^">(0.2g)CD h;UX>(20ml);t^lC 2-(4- 

g)t p-h;UX>X;i,/tx>&l-7KfP^(21mg)^AD 

7u 12 mffliinmm%tLtz 0 



;I$lLT^lc in 7K6t1b^-h'JOA7K;t^(io 
ml)^h7tKP77>(5ml)<!:ffita^*(l.lg)^ 

60 deg c -e 1 1 mamnuzo 



tz* 

ilffiLT^^'J^y^^A^PTh^^ 
-(P^x^;u)|c^Lf_„ 

ULT 7,8-v/T>IU-N-[4-(6-yT;U-l ! 3-^>''/5 1 
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g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , N- [2 - (4 -bromophenyl ) - 1 and 3 
-benzoxazole -5-yl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 389 ) (0.12 g ) as colorless crystal . 

mp.206-209deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.90 - 2.26 (2 H, m ), 2.51 (3 H, s ), 3.19 (3 H, s ), 3.24 - 3.58 
(2 H, m ), 3.68 -3.77 (1 H, m ), 4.52 - 4.63 (1 H, m ), 6.69 (1 
H, dd, J=2.6Hz , 9.2Hz ), 7.03 (1 H, d, J=2.2Hz ), 7.39 (1 H, 
d, J=8.8Hz ), 7.66 (2 H, d, J=8.8Hz ), 8.06 (1 H, s ),8.08 (2 H, 
d, J=8.8Hz ). 

[0412] 

Working Example 390 

(Production of compound 390 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene (20 ml ) solution of (0.2 g ) 2 - (4 
-aminophenyl ) acetic acid Ni jpl 1 ) *6-methyl benzothiazole 
(0.27 g ) with including the p-toluenesulfonic acid acid 
monohydrate (21 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 1 1 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.1 

g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , 7 and 8-dimethyl -N- [4 - (6 -methyl -1, 
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7y-;U-2--r;Upx~;U]-5,6,7,8-T'h : 7tKPt 0 
UKp^-dltf'JSS/^-S-TS^ft** 390)(0.1g) 

mp. 150-153 deg C 

'H-NMRCCDC^OOMHz) <5 1.90-2.23(2H,m), 
2.48(3H,s), 2.51(3H,s), 3.20(3H,s), 3.2-3.60(2 
H,m), 4.0-4.16(lH,m), 4.58-4.68(1 H,m), 6.72(2 
H,d,J=8.4Hz), 7.21-7.32(lH,m), 7.65(lH,s), 7.8 
3-7.99(3H,m), 8.04(lH,s). 

[0413] 

HJ5£#J 391 
(it£fy\ 391 (DMfe) 

t o, JSv>-5(6H)-^->(0.6g)(Dh;UX>(20ml)?t 

Stir 3-(3-^nn:7x/*v)7-U>(i.3g)£ P -h 

;UX>X;U7tx>^-7Kffi^(55mg)^j]D^. 12 B# 

;1ftSLTS£lc IN *Hfls+hU^A*»a(20 
ml),T-h7tKP^>(10ml)i:3EtBt»*(3.0g)$ 
Jm*. 70 deg C T? 6 ftMffi if Ltzo 



-(»»Xf;i/A+^=l :4)f ZtfU N-[3-(3-$ 

pp7i;+vpi-^]-8-^f;b-2-(>fji/f 

^-)-5,6,7 } 8-^K^tKPt O| JK[2,3-d]t 0| J^V>-5- 
75>(<b£«l 391)(0.65g)*iS«»tLr»fco 

l H-NMR(CDCl 3 ,300MHz) 5 1.84-2. 13(2H,m), 
2.46(3H,s), 3.14(3H,s), 3.24-3.33(lH,m), 3.43 

-3.53(1 H,m), 4.3-4.47(2H,m), 6.32-6.37(2H,m), 
6.44-6.49(1 H,m), 6.86-6.91(lH 5 m), 6.96-7.04 

(2H,m), 7.08-7.30(2H,m), 7.82(1 H,s). 

[0414] 

mmm 392 

(it£ty\ 392 (7)Mit) 

N-[3-(3^PP7i/+vpi-;i/]-8->f^-2- 
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3- benzothiazole -2- yl ) phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 390 ) (0.1 g ) as the colorless crystal . 

mp.l50-153degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.90 - 2.23 (2 H, m ), 2.48 (3 H, s ) } 2.51 (3 H, s ), 3.20 (3 H, 
s ), 3.2 - 3.60 (2 H, m ),4.0 - 4. 16 (1 H, m ), 4.58 - 4.68 (1 H, 
m ), 6.72 (2 H, d, J=8.4Hz ), 7.21 - 7.32 (1 H, m ), 7.65 (1 H, 
s ), 7.83- 7.99 (3 H, m ), 8.04 (1 H, s ). 

[0413] 

Working Example 391 
(Production of compound 391 ) 

8 -methyl -2- methylthio -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene (20 ml ) solution of (0.6 g ) 3 - (3 
-chlorophenoxy ) aniline (1.3 g ) with including 
p-toluenesulfonic acid acid monohydrate (55 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (20 
ml ), tetrahydrofuran (10 ml ) with including zinc powder (3.0 
g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
-1:4), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8-methyl -2- 
(methylthio ) - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 391 ) (0.65 g ) as 
the oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.84 - 2.13 (2 H, m ), 2.46 (3 H, s ), 3.14 (3 H, s ), 3.24 - 3.33 
(1 H, m ), 3.43 -3.53 (1 H, m ), 4.3 - 4.47 (2 H, m ), 6.32 - 
6.37 (2 H, m ), 6.44 - 6.49 (1 H, m ), 6.86 - 6.91(1 H, m ), 
6.96 - 7.04 (2 H, m ), 7.08 - 7.30 (2 H, m ), 7.82 (1 H, s ). 

[0414] 

Working Example 392 

(Production of compound 392 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 -methyl -2- 
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(^;U^*)-5,6,7,8-xh5tKPeUK[2,3-d]trU 
5v>-5-75>(0.65g)(Dv ; ^PP^>(15ml)^ 
JftlC MCPBA(0.33g)£}]Qx., 5 WBtl^Lfco 

-(ffF^X^;U:X^y-^=10:l)[C^L N-[3-(3- 

;U7-f=;U)-5,6 f 7,8-T-h^tKPbfUK[2 f 3-d]eU 
5i?>-5-75>«b^^l 392)(61mg)£7^U:77 

'H-NMR(CDCl 3 ,300MHz) 5 1.54-1. 80(1 H,m), 
1. 95-2.20(1 H,m), 2.88(3H,s), 3.24(3H,s), 3.33 
-3.64(2H,m), 3.86-3.92(1 H,m), 4.42-4.63(lH, 
m), 6.35-6.49(3H,m), 6.88-7.27(5H,m), 8.18(1 
H,s). 

ni&ffl 393 
(it-Sty 393 (&»£) 

2,8- v> ^;U-7,8- v t K P tf U K[2,3-d] t° U 5 v>- 
5(6H)-^>(0.2g)(Dh;UX>(20ml)5S?aiC 3-[(5- 

>^;u-2-^x-;u-i,3-7|-^ % 7-;u-4-^;u)yh 
^v]7xij>(i.3g)£ P -h^x>x;i/7ts>^-7K 

«]^(22mg)^i0^, 15 B*IHtol»33lELfco 

-ctt*Lfc 0 

;I«SLTSI^^y-JK20ml)IZ<t^L. v7/ 
7K*^b7fv^^h»J^A(0.14g)(tPK(0.13ml) 
£JnA. MS-e 20 BSIUHSttLfco 



v«j^^;u^^A^PTh^^-(^xT;u) 

[C^L.2,8-v^;U-N-{3-[(5-^;U-2-7x~^ 
-l } 3-^^y--->U-4--r;U)^h^rV]7xr.;U}-5 ) 
6,7,8-T-h^tKPh: 0| JK[2,3-d]t 0 USv>-5-7^> 
(<t*lfc 393)(0 J8g)£;Tfitttt£LTf»fc 0 

'H-NMRfCDCl^OOMHz) 5 1 .88-2.1 6(2H,m), 
2.44(3H,s), 2.49(3H,s), 3.17(3H,s), 3.23-3.51(2 
H,m), 3.69(lH,d,J=6.3Hz), 4.48-4.56(1 H,m), 4. 
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(methylthio ) - 5, 6, 7 and 8 -tetrahydro pyrido 5 hours it 
agitatedto dichloromethane (15 ml ) solution of [2 and 3 -d ] 
pyrimidine -5-amine (0.65 g ) including MCPBA (0.33 g ). 

Including ice , saturated sodium bicarbonate * water, it 
extracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafli ] (ethylacetate rethanol 
=10:1 ) and N- [3 - (3 -chlorophenoxy ) phenyl ] - 8-methyl 
-2- (methyl sulfinyl ) - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 392 ) 
(61 mg ) as the amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.54- 1.80(1 H,m), 1.95-2.20(1 H, m ), 2.88 (3 H,s), 
3.24 (3 H, s ), 3.33 -3.64 (2 H, m ), 3.86 - 3.92 (1 H, m ), 4.42 
- 4.63 (1 H, m ), 6.35 - 6.49 (3 H, m ), 6.88 - 7.27(5 H, m ), 
8.18(1 H,s). 

Working Example 393 

(Production of compound 393 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 5 hour heating and refluxing it 
made toluene (20 ml ) solution of (0.2 g ) 3 - [ (5 -methyl -2- 
phenyl -1,3- oxazole -4- yl ) methoxy ] aniline (1.3 g ) with 
including p-toluenesulfonic acid acid monohydrate (22 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, it melted residue in methanol (20 ml ), 20 
hours itagitated with room temperature sodium 
cyanoborohydride thorium (0.14 g ) with including acetic acid 
(0.13 ml). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

It extracted water layer with ethylacetate , washed organic 
layer with the saturated saline , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), 2 and 8 -dimethyl -N- {3 - [ (5 -methyl -2- 
phenyl -1, 3- oxazole -4- yl ) methoxy ] phenyl } - 5, 6, 7 and 
8 -tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 393 ) (0.38 g ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.88 - 2.16 (2 H, m ), 2.44 (3 H, s ), 2.49 (3 H, s ), 3.17 (3 H, 
s ), 3.23 - 3.51(2 H, m ), 3.69 (1 H, d, J=6.3Hz ), 4.48 - 4.56 
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97(2H,s), 6.27-6.44(3H,m), 7.12(lH,t,J=7.8Hz), 
7.40-7.46(3H,m), 7.97-8.04(3H,m). 

[0415] 

mmm 394 

(it£fy 394 

8-7 l JJU-2-^U-7 f 8-i/tKPtf , JK[2 f 3-d]tT l J5 
V>-5(6H)-^->(2.0g)©h;UX>(140mi)5§?ftlC 
3-(3-^Pa7xy+v)7-'J>(3.2g)tp-hJUX> 
X;U*>»-*»1fc(0.l9g)£J)Da.. 15 ftMJin 

TffllHiLfc. 

ilffiLTS^^/-;K50ml)lCi:^L, v7/ 
7K*^b7h^^"t-h'J^ix(1.2g)<b:i^^(l.lml)$- 
iniu ISt 20 iSIHMttLfco 



^^-(KKX^;U:^^> 1:1 A^ftlti 

^x-;U].2-^^-5,6,7,8-^h^tKPt 0| JK[2,3- 
d]t 0| J^v>-5-7S>(1b^% 394)(1.6g)£;fi# 

, H-NMR(CDCl 3 ,300MHz)5l.86-2.16(2H,m), 
2.47(3H,s), 3.24-3.46(2H,m), 3.81(lH,d,J=6.9H 
z), 4.18-4.40(2H,m), 4.51(lH,q,J=5.7Hz), 5.19 
(2H,dd,J=2.4Hz,13.8Hz), 5.76-5.99(1 H,m), 6.32 
-6.47(3H,m), 6.91(lH,dd,J=2.4Hz,8.1Hz), 7.01 
(lH,t,J=1.8Hz), 7.05(lH,dd,J=3.0Hz,8.1Hz), 7.1 
3-7.27(2H,m), 8.05(lH,s). 

[0416] 

###Jl 

N-^>y^-2,8-v^;i/-5 5 6 5 7 5 8-fh7tKPt°U 
K[2,3-d]tf'J5v>-5-75>(0.31g)<D N,N-v>T 
;U*;UA75K(10ml)»5SlC 4-v>^ ;U7£/tf 
l Ji?>(0.18g)*lPX.,0 deg Clw£iPLT4-^P 
P^;i/SJ&S»tt<b»(0.24g)*Jl0ifco 

0 deg C Tr 1 ftfUk SSt? 12 ftffljfttt Lfca 
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(1 H, m ), 4.97 (2 H, s ), 6.27 - 6.44 (3 H, m ), 7.12 (1 H, t, 
J-7.8Hz ), 7.40 -7.46 (3 H, m ), 7.97 - 8.04 (3 H, m ). 

[0415] 

Working Example 394 

(Production of compound 394 ) 

8 -allyl -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 5 hour heating and refluxing it 
made toluene (140 ml ) solution of (2.0 g ) 3 - (3 
-chlorophenoxy ) aniline (3.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (0.19 g ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, it melted residue in methanol (50 ml ), 20 
hours itagitated with room temperature sodium 
cyanoborohydride thorium (1.2 g ) with including acetic acid 
(1.1ml). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

It extracted water layer with ethylacetate , washed organic 
layer with the saturated saline , dried with magnesium 
sulfate . 

Under vacuum it concentrated, residue attached 8 -allyl -N- [3 
- (3 -chlorophenoxy ) phenyl ] - 2-methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired on 
[shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane 1:1 ethylacetate ), [2 and 3 -d ] 
pyrimidine -5 -amine (compound 394 ) (1 .6 g ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.86-2.16 (2 H, m ), 2.47 (3 H, s ), 3.24 - 3.46 (2 H, m ), 
3.81 (1 H, d, J=6.9Hz), 4.18-4.40 (2 H,m), 4.51 (1 H, q, 
J=5.7Hz ), 5.19 (2 H, dd, J=2.4Hz , 13.8Hz ), 5.76 - 5.99 (1 
H, m ), 6.32 - 6.47 (3 H, m ), 6.91 (1 H, dd, J=2.4Hz , 
8.1Hz ),7.01 (1 H, t, J=1.8Hz ), 7.05 (1 H, dd, J=3.0Hz , 
8.1Hz ), 7.13 - 7.27 (2 H, m ), 8.05 (1 H, s ). 

[0416] 

Reference Example 1 

In N, N- dimethylformamide (10 ml ) solution of N- benzyl 
-2, 8-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine (0.31 g ) cooling in 0 deg C 
4-dimethylamino pyridine including (0.18 g ), 4 
-chloromethyl benzoate it added chemical material (0.24 g ). 

With 0 deg C 12 hours it agitated with 1 hour , room 
temperature . 
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x$/-;u=io:i)icttu attur n-^>v;u-4 

-(^PP>^;U)-N-(2,8-S//T;U-5,6,7,8-xh7t 
Knt 0, JK[2,3-d]t Ol J5v>-5^;U)^>X7^K 
(OJlg)£«tt*li:LT»fco 

'H-NMR(CDCl 3> 200MHz) <S 1.8-2. l(2H,m), 2. 
51(3H,s), 3.0-3.4(2H,m), 3.07(3H,s), 3.8-4.0(1 
H,m), 4.58(2H,s), 4.9-5.1(1 H,m), 5.2-5.5(lH, 
m), 7.0-7.6(9H,m), 7.89(lH,s). 

[0417] 

##^J2 

tfP'Ji/>(0.80ml)ih l JX5 t JU7S>(1.5ml)(D-T 
h5tKP75>*»(40ml)lC^PP7"b*JU^P 
'JK(0.80rnl)£0 deg CC5ITU0 deg Ct?30 



aitL. »*t^*-y->-e*L^atBiLr h^p 

P7ir^^)t°P'Jv>(l.O3g)^S B B 0 tL^#fco 
mp. 45-47 deg C 

'H-NMR(CDCl 3j 300MHz) <5 1.85-1.94(2H,m), 
1.96-2.06(2H,m), 3.49-3.55(4H,m), 4.03(2H, 
s). 

[0418] 

##^J3 

^^U^U^O.SSmOthUX^^S^Cl.Sml)© 
xh7tKP75>»5S(40ml)l=^PPT-b5 t ^^ 
P»JK(0.80ml)£ 0 deg C TfjfiTUO deg C T? 
30»«#Lfc. 

*BU PMx^;ut? 3 attthLfco 



;lffiLT 4-(^PP7-b^;i/)^U^U>(1.47g)S 

'H-NMR(CDCl 3 ,200MHz) <5 3.54(2H,t,J=4.4H 
z), 3.64-3.76(6H,m) 5 4.07(2H,s). 
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It concentrated, separating it did including water and 
ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ), concentrated and N- benzyl -4- 
(chloromethyl ) -N- itacquired (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) benzamide 
(0.11 g)as oil. 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 1.8 
- 2.1 (2 H, m ), 2.51 (3 H, s ), 3.0 - 3.4 (2 H, m ), 3.07 (3 H, 
s ), 3.8 - 4.0(1 H, m ), 4.58 (2 H, s ), 4.9 - 5. 1 (1 H, m ), 5.2 - 
5.5 (1 H, m ), 7.0 - 7.6 (9 H, m ), 7.89 (1 H, s ). 

[0417] 

Reference Example 2 

pyrrolidine (0.80 ml ) with in tetrahydrofuran solution (40 
ml ) of triethylamine (1 .5 ml ) it dripped chloroacetyl chloride 
(0.80 ml ) with 0 deg C, 30 minutes agitated with 0 deg C. 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

It adjusted organic layer , washed with saturated saline , dried 
with magnesium sulfate . 

It concentrated, washed residue with hexane and filtered and 1 
-it acquired (chloroacetyl ) pyrrolidine (1.03 g ) as crystal . 

mp.45-47deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .85 - 1 .94 (2 H, m ), 1 .96 - 2.06 (2 H, m ), 3.49 - 3.55 (4 H, 
m ), 4.03 (2 H, s ). 

[0418] 

Reference Example 3 

morpholine (0.88 ml ) with in tetrahydrofuran solution (40 
ml ) of triethylamine (1.5 ml ) it dripped chloroacetyl chloride 
(0.80 ml ) with 0 deg C, 30 minutes agitated with 0 deg C. 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

It adjusted organic layer , washed with saturated saline , dried 
with magnesium sulfate . 

Concentrating, 4 - it acquired (chloroacetyl ) morpholine 
(1.47 g) as oil . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
3.54 (2 H, t, J=4.4Hz ), 3.64 - 3.76 (6 H, m ), 4.07 (2 H, s ). 
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[0419] 

t°P ! Jv>(8.4ml)i:h l Jx^^7^>(l5nil)CD7 1 h 
TtKP75>jS?a(300ml)lC 0 deg C T?«<b7 
£Un*;K8.1nU)t*TU0 deg C"C2B*fUH* 



fcttLT l-7^'JP-fJUeP«JS?>(9.7g)t»tt 

l H-NMR(CDCl 3 ,200MHz) 5 1.82-2.05(4H,m), 
3.54(4H,t,J=7.0Hz), 5.66(lH,dd,J=3.4Hz,9.2Hz), 
6.39(1 H,d, J=3 .4Hz), 6.43(1 H ,d, J=9.0Hz). 



[0420] 

##0J5 

>*;U75:><D*$^— ^U»;ft(40%* 60g)[C7£ 
WHfcX*;U(52ml)£ 0 deg C t? 1 B#Fe1AMtT 

0 deg C V 45 *h mar* 2 ft|U|«ttLfc. 



^©fcfcSSEEjKfflLTx^u N-WM-7 
^-^-h(20mmHg/66 deg C, 16.9g)£«#% 

^-NMRCCDCb^OOMHz) S 1 .26(3H,t,J=7.2H 
z), 2.44(3H,s), 2.51(2H,t,J=6.3Hz), 2.85(2H,t,J 
=6.3Hz), 4.15(2H,q,J=7.2Hz). 

[0421] 

###J6 

Jfi»x^U75>(63.6g)£MJx^U75:/(114 
ml)(7)X$/— ;U;^^(100ml)[r 0 deg C V7<7 
WU»x*;i,(52ml)£ 1 WBjWtTfcTLfc. 

0 deg C -C 90 fl\ ISt 2 B#P*1fi! #Lfc 0 



SffiLTx*;u N-xfj|x-iS.77-*-h(D|I 
£/£^(50.7g, X^JU N-X^U-jB-7^-*- 
KD#* 22%w/w)£Sitttt£LTf&/!:o 
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[0419] 

Reference Example 4 

pyrrolidine (8.4 ml ) with in tetrahydrofuran solution (300 
ml ) of triethylamine (15 ml ) it dripped acryloyl chloride (8.1 
ml ) with 0 deg C, 2 hours agitated with 0 deg C. 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

It adjusted organic layer , washed with saturated saline , dried 
with magnesium sulfate . 

Concentrating, 1 -acryloyl pyrrolidine it acquired (9.7 g ) as 
oil. 

<sup>l<ysup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.82 - 2.05 (4 H, m ), 3.54 (4 H, t, J=7.0Hz ), 5.66 (1 H, dd, 
J=3.4Hz , 9.2Hz ), 6.39 (1 H, d, J=3.4Hz ), 6.43 (1 H, d, 
J=9.0Hz ). 

[0420] 

Reference Example 5 

In methanol solution (40% and 60 g ) of methylamine 1 hour 
applying ethyl acrylate (52 ml ) with 0 deg C, it dripped. 

With 0 deg C 45 minutes, 2 hours it agitated with room 
temperature . 

vacuum distillation doing this solution , ethyl N- methyl -;be 
-alaninate it acquired (20 mmHg /66deg C, 16.9g ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.26 (3 H, t, J=7.2Hz ), 2.44 (3 H, s ), 2.51 (2 H, t, J=6.3Hz ), 
2.85 (2 H, t, J=6.3Hz ), 4.15 (2 H, q, J=7.2Hz ). 

[0421] 

Reference Example 6 

hydrochloric acid ethylamine (63.6 g ) with in ethanol 
solution (100 ml ) of triethylamine (1 14 ml ) 1 hour applying 
the ethyl acrylate (52 ml ) with 0 deg C, it dripped. 

With 0 deg C 90 minutes, 2 hours it agitated with room 
temperature . 

It filtered solid , concentrated. 

To residue it filtered including ethylacetate , via silica gel . 

Concentrating, ethyl N- ethyl -;be -alaninate it acquired crude 
product (50.7 g, ethyl N- ethyl -;be -alaninate content 
22%w/w ) as the oil . 
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l H-NMR(CDCl 3 ,300MHz) d 1.1 l(3H,t,J=7.2H 
z), 1.26(3H,t,J=7.2Hz), 2.52(2H,t,J=6.6Hz), 2.6 
7(2H,q,J=7.2Hz), 2.89(2H,t,J=6.6Hz), 4.15(2H, 
q,J=7.2Hz). 

[0422] 

##0]7 

-rV^Pt°;U75>(46g)(7)^/-^^(100m 
1)|C0 deg C-C7^ , j;UKx^l/(52ml)*l^P B 1 
30 ^ItTiSTLfco 

0 deg C T* 1 ftfdk n&V 3 B$r B 1Jt#Lfco 



K73.8g)*»*»iLT*fc. 

^-NMRCCDCb^OOMHz) 5 1.06(6H,d,J=6.3H 
z), 1.26(3H,t,J=7.2Hz), 2.50(2H,t,J=6.6Hz), 2.7 
7-2.89(3H,m), 4.15(2H,q,J=7.2Hz). 

[0423] 

##0J8 

Ji*X^y— ;U(280ml)lC7K*ft-^h , J^A(iS 
14, 60%, 14g)£iP;^ sat? io »iaa#Lfco 

0 deg C -e7Hzh75S/>t6»tt(16.5g)£lh* 
v^b>VP>^vX^;U(35ml)$|lllC*a^, 

1ST* l H#fH«#U l i»W*Pf!aa3lELfco 



x— r;u-e2 0ttUiLfco 
**!=BI*tlB?LrpH5i:LT^DQ7h;UA-e3 

-K24.5g)£ftfeeii£LT?»fco 

mp. 191-192 deg C 

'H-NMR(CDCl3,200MHz) 8 1.38(3H,t,J=7.0H 
z), 2.60(3H,s), 4.37(3H,q,J=7.0Hz), 8.72(1 H,s). 

[0424] 
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<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 . 1 1 (3 H, t, J=7.2Hz ), 1 .26 (3 H, t, J=7.2Hz ), 2.52 (2 H, t, 
J=6.6Hz ), 2.67 (2 H, q, J=7.2Hz ), 2.89 (2 H, t, J=6.6Hz ) s 
4.15(2 H, q, J=7.2Hz). 

[0422] 

Reference Example 7 

In methanol solution (100 ml ) of isopropyl amine (46 g ) 
equivalent of 1 hour 30 applying the ethyl acrylate (52 ml ) 
with 0 deg C, it dripped. 

With 0 deg C 3 hours it agitated with 1 hour , room 
temperature . 

It filtered solid , concentrated. 

To residue it filtered including ethylacetate , via silica gel . 

Concentrating, ethyl N- isopropyl -;be -alaninate it acquired 
(73.8 g) as oil. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .06 (6 H, d, J=6.3Hz ), 1 .26 (3 H, t, J=7.2Hz ), 2.50 (2 H, t, 
J-6.6Hz ), 2.77 - 2.89 (3 H, m ), 4.15 (2 H, q, J=7.2Hz ). 

[0423] 

Reference Example 8 

In anhydrous ethanol (280 ml ) 10 min it agitated with room 
temperature including the sodium hydride (oily , 60%, 14g ). 

With 0 deg C 1 hour it agitated with room temperature 
acetamidine acetate (16.5 g ) with 

the[etokishimechirenmaron ] acid diethyl (35 ml ) in addition 
to order, 1 hour heating and refluxing did. 

It concentrated, melted residue in water. 

twice it extracted with ether . 

In water layer thrice it extracted with chloroform as pH 5 
including acetic acid . 

It made saturated in water layer including salt , 
furthermoreextracted with thrice chloroform . 

Gathering organic layer , it dried with magnesium sulfate . 

It concentrated, washed residue with acetone , filtered and 
itacquired ethyl 4- hydroxy -2- methyl pyrimidine 
-5-carboxylate (24.5 g ) as colorless crystal . 

mp.l91-192degC 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.38 (3 H, t, J=7.0Hz ), 2.60 (3 H, s ), 4.37 (3 H, q, J=7.0Hz ), 
8.72(1 H,s). 

[0424] 
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t^^tvU— Kl8Jg)fcHJx^U75>(34ml)<D 
N,N-v^;U7^;UAT^Ki§^(150ml)[C p-hJU 

x>xyu7tx-yu^p u K(i9.8g)SJn*. Sffl-e 30 

SHU. HHx^UTtfMRU 7KTJ 3 Hk 
•J^A(;fitt. 60%. 4.4g)£J«*.T 2 R$[H2n&iS 



XttU 6N tt!ft*»#(300ml)£Jn*T 

12 B*HJ»|»S3fcLfco 

*»<b*hU*A£Jjn;LT pH12 <kUft«x* 
;UT?6ElttttiLfc. 

JUfr&SISIILT 2 } 8-v^^-7,8-vtKnt 0| J 
K[2 f 3-d]tfU5S/>-5(6H)-*>(8.2g)tlSHiL 
T»fco 

mp. 101-102 deg C 

l H-NMR(CDCl 3 ,300MHz) 52.56(3H,s), 2.73(2 
H,t,J=6.6Hz), 3.24(3H,s), 3.61(2H,t,J=6.6Hz), 
8.96(1 H,s). 

[0425] 

###J 10 

X^JU 4-tKP**>-2-^;Hf'JS25>-5-*JU 
t^MtvU— K9.1g)<tMJx^;U7S>(17ml)<DN, 
N-5/>^;i/7t%JUA75K*;S(80ml)lc P -Mux> 
x;u^x;u^pijK(io.Og)^Px., M;Stf 2 B$M 
30 #«#Lfc 0 

X^U *— K22%. 36.3g) 

(7) N,N-i/>^^7t%;UAT5K5Sja(8ml)$JjP^. 

M-e 14 B#p B i}t#Lfco 
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Reference Example 9 

ethyl 4- hydroxy -2- methyl pyrimidine -5-carboxylate (18.1 
g ) with in N, N- dimethylformamide solution (150 ml ) of 
triethylamine (34 ml ) 30 minutes itagitated with room 
temperature including p- toluene sulfonyl chloride (19.8 g ). 

ethyl N- methyl -;be -alaninate including (13.0 g ), 12 hours it 
agitated with the room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (300 ml ), 2 hours heating 
and refluxing it did including the sodium hydride (oily , 60%, 
4.4g). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 

It concentrated, 12 hour heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (300 ml ). 

It made pH 12 including sodium hydroxide , 6 times extracted 
with the ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, recrystallization did residue from 
isopropyl ether and 2 and 8 -dimethyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on it acquired (8.2 g )as 
crystal . 

mp.l01-102degC 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
2.56 (3 H, s ), 2.73 (2 H, t, J=6.6Hz ), 3.24 (3 H, s ), 3.61 (2 
H, t, J=6.6Hz ), 8.96 (1 H, s ). 

[0425] 

Reference Example 10 

ethyl 4- hydroxy -2- methyl pyrimidine -5-carboxylate (9.1 g ) 
with in N, N- dimethylformamide solution (80 ml ) of 
triethylamine (17 ml ) equivalent of 2 hours 30 it agitated 
with room temperature including p- toluene sulfonyl chloride 
(10.0 g). 

ethyl N- ethyl -;be -alaninate including N, N- 
dimethylformamide solution (8 ml ) of (22% and 36.3 g ), 14 
hours itagitated with room temperature . 

It concentrated, diluted with ethylacetate , with water one 
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«*t 1 iii2fei\Mvy*$/*ATft*L 

3K6U x£/— ^20ml)lc;gfrLfc o 

CO***. 7K*^b^-h'J^ 60%, 2.2 

g)^X^y-;U(150ml)(7);I^tllCiP^T 1 B$P B 1 
Jw»aSlELfco 

XffiU tRTWRU ft»*Jn AT P H4 <tLfc 0 



B»x^UT3 0ttt±lL,^)i$*to.l&?P 
ft«*T2fel\ *H-7y*5/^ ATftSLfco 

XSU 6N ttil*iS?ft(160ml)£jHa.T 

12 IftfMHiPJSBlSSLfco 

*!MW-hU^A*Jnx.T P H12 irL.ftlxf 

*»l::£**toxTfifn£U *&l::ft»x^ 
;UT5@tttbLfco 

5/^ATttKLfc. 

JUfr&SfSELT 8-X^JU-2-^U-7,8-vt:K 
□ t° 'J K[2,3-d] t° »J S5?>-5(6H).*>(3.2g)*IS 
SfcLTWfco 

mp. 57-59 deg C 

'H-NMRCCDCU^OOMHz) 5 1.22(3H,t,J=6.9H 
z), 2.54(3H,s), 2.70(2H,t,J=7.2Hz), 3.61(2H,t,J 
=7.2Hz), 3.78(2H,q,J=6.9Hz), 8.69(lH,s). 

[0426] 

##0flll 

x^;u 4-tKP*S/-2-^;utf>jsi/>-5-*;u 

/-n>vL/-h(9.1g)<!:h l JX5 1 ;U75>(i7ml)(7)N, 
N-i//T;b*;UA7SK5S?ft(80ml)lC p-h>UX> 
x;U7hx;u^pijK(io.Og)SJPx. M;ST l B#Pb1 

x^;u N-^fV^Ptf;U-i8-77-*— h(8.4g)(D 
N,N-S/>^;U/|%JUA75K}Sj8E(6ml)SJ)PiL, M 
ST 14 B*|ffl«#Lfco 

ML. ft»x^UT#*iU 7KT 3 0, IS«3# 

XfltU x*y— jU(20nU)lC»frLfc o 

^<D»**. 7K*^b^h'J^A(»1t. 60%. 2.2 
g)£x$^-;u(i30ml)©S^ttlcJ«*.T 30 » 
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time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (20 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 2.2g ) with in addition to mixture of 
ethanol (150 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 

It concentrated, 12 hour heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (160 ml ). 

It made pH 1 2 including sodium hydroxide , extracted with 
ethylacetate . 

It made saturated in water layer including salt , furthermore 
5times extracted with ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, recry stall ization did residue from 
isopropyl ether and 8 -ethyl -2- methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on it acquired (3.2 g ) as 
crystal . 

mp.57-59deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .22 (3 H, t, J-6.9Hz ), 2.54 (3 H, s ), 2.70 (2 H, t, J=7.2Hz ), 
3.61 (2 H, t, J-7.2Hz ), 3.78 (2 H, q, J=6.9Hz ), 8.69 (1 H, s ). 

[0426] 

Reference Example 1 1 

ethyl 4- hydroxy -2- methyl pyrimidine -5-carboxylate (9.1 g ) 
with in N, N- dimethylformamide solution (80 ml ) of 
triethylamine (17 ml ) 1 hour it agitatedwith room 
temperature including p- toluene sulfonyl chloride (10.0 g ). 

ethyl N- isopropyl -;be -alaninate including N, N- 
dimethylformamide solution (6 ml ) of (8.4 g ), 14 hours 
itagitated with room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (20 ml ). 

30 minute heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 2.2g ) with in addition to the mixture of 
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SffiU *T?ft»?U Mt**n*T pH4 tLtzo 



>ttU aaiC 6N tt»7k»#(160ml)£iH*.T 
12 HMIftinaSKLfr. 

*IMb+hU^A«n*.T pH12 £Uft»x* 

-vtKPt°'JK[2 J 3-d]t°U5v>-5(6H)^>(2.75 
g)£*6fii:l/C»fco 

;ix^bS$S B s H L-c^b[c8->rv^at 0 >/u-2-^;u 

-7,8-vtKPt°'jK[2,3-d]t 0| J = v>-5(6H)-^-> 
(2.85g)£16Si:LT»fco 

mp. 107-108 deg C 

^-NMRCCDCls^OOMHz) 6 1.24(6H,d,J=6.6H 
z), 2.54(3H,s), 2.65(2H,t,J=7.6Hz), 3.51(2H,t,J 
=7.6Hz), 5.27-5.41(lH,m), 8.71(lH,s). 

[0427] 

12 

Ifjl/ 4-^PPtf l J5S/>-5-*;U7t?^rvb— h 
(4.9g)<th , Jx^;UT^>(7.2ml)(D J fh^tKP^ 
5>JS*(30ml)|C 0 deg C "CX^U N-^JU- 
0 -7^x^-h(3.4g)CD J fh^tKP^>^^(5 
ml)£*D*. Sffl-P 23 B*MflH*Lfc. 

»ffiL. *T?#«iL, »»XT;UTf 3 BtttiJL 
SAIL, x*/— ;u(50iri)lc£**Lfco 

zfl>*a*,**ft^h«j^A(att.6o%, i.i 

g)tx*y-;u(soml)©a**lcHiS.T l i^lH 
XffiU TKTfJMRU 1E»£JH*T pH4 fcLfco 
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ethanol(130 ml). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 

It concentrated, 12 hour heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (160 ml ). 

It made pH 12 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, recrystallization did residue from 
ethylacetate -hexane and 8 -isopropyl -2- methyl -7, 8-dihydro 
pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it acquired (2.75 
g ) as crystal . 

In addition, it concentrated mother liquor , recrystallization 
did residue from isopropyl ether and furthermore 8 -isopropyl 
-2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on it acquired(2.85 g ) as crystal . 

mp.l07-108degC 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.24 (6 H, d, J=6.6Hz ), 2.54 (3 H, s ), 2.65 (2 H, t, J=7.6Hz ), 
3.51 (2 H, t, J-7.6Hz ), 5.27 - 5.41 (1 H, m ), 8.71(1 H, s ). 

[0427] 

Reference Example 12 

ethyl 4- chloro pyrimidine -5-carboxylate (4.9 g ) with in 
tetrahydrofuran solution (30 ml ) of triethylamine (7.2 ml ) 
with 0 deg C 23hours it agitated with room temperature ethyl 
N- methyl -;be -alaninate including the tetrahydrofuran 
solution (5 ml ) of (3.4 g ). 

It concentrated, diluted with water, thrice extracted with the 
ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 1 . lg ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
dried with magnesium sulfate . 
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;1SSU 6N E»*»}ft(80ml)£ilPx.T 5 

7KlHb*h^A£jD*_T P H12 tUftBxf 

W*H*Jfcto, SiSv^vO ATfft»Lfco 

ULT 8-^;U-7,8.vtKPt 0| JK[2,3-d]t 0| J5v 
>-5(6H)-^|->(2.6g)^ H B s i:Lri#fco 

mp. 99-100 deg C 

'H-NMRCCDCh^OOMHz) 5 2.77(2H,t,J=7.0H 
z), 3.26(3H,s), 3.65(2H,t,J=7.0Hz), 8.68(lH,s), 
8.75(lH,s). 

[0428] 

4HHH 13 

(8.5g)th l jX5 t ;i/75>(12.7ml)(DT'h J 7tKa7 
7>JS?ft(50ml)lwO deg CTfX^U N-(2,4-v^ 
MrV^V^-jS -7^-*— h(70%. 18.3g)© 
7 L h^tKP7^>»5ft(15ml)SftlX..Mar 12 

3M8U R»x^u-e*MRU tKt? 2 

fee 

X^y-;U(100ml)ICj§A>Lfco 

Z<Dm%l£ % **ft-fhU^A(att, 60%, 2.0 
g)i:X^/-7KlOOml)05I^^[CiD^T 2 B$|H 



C0^ B B B [C6Nli^7K^^(12Oml)^DK.r 1 8$ 
7K8^b^HJ^A£jQ*T P H12 irUftUx* 

ju£ip*_fc 0 

;UT?8[HlttttlLfco 

SttU B**BlfcWi,-c2fei\ % 7,8-vtKP 
t o 'JK[2 3 3-d]t 0 'J5v>-5(6H)-^>(2.34g)^S e B B 
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It concentrated, 50 min heating and reflux ing it did in residue 
including 6 Nhydrochloric acid solution (80 ml ). 

It made pH 12 including sodium hydroxide , 5 times extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, recrystallization did residue from isopropyl 
ether and 8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on it acquired (2.6 g ) as crystal . 

mp.99-100degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.77 (2 H, t, J=7.0Hz ), 3.26 (3 H, s ), 3.65 (2 H, t, J=7.0Hz ), 
8.68(1 H,s), 8.75(1 H,s). 

[0428] 

Reference Example 1 3 

ethyl 4- chloro pyrimidine -5-carboxylate (8.5 g ) with in 
tetrahydrofuran solution (50 ml ) of triethylamine (12.7 ml ) 
with 0 deg C 12hours it agitated with room temperature ethyl 
N- (2 and 4 -dimethoxy benzyl ) - the;be -alaninate including 
tetrahydrofuran solution (15 ml ) of (70% and 18.3 g ). 

It concentrated, diluted with ethylacetate , with water one 
time washed with twice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (100 ml ). 

2 hours heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 2,0g ) with in addition to mixture of 
ethanol (100 ml). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

It extracted with ethylacetate , washed organic layer with 
saturated saline , dried with magnesium sulfate . 

It concentrated, washed residue with diethyl ether , filtered. 

1 hour heating and refluxing it did in this crystal including 6 
Nhydrochloric acid solution (120 ml ). 

It made pH 12 including sodium hydroxide , added 
ethylacetate . 

insoluble matter was filtered, filtrate separating was done. 

It made saturated in water layer including saturated saline , 8 
times extractedwith ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, washed residue with ethylacetate , 7 and 8 
-dihydro pyrido the [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
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tLXmtzo 

£blC 7,8-vtKnt°'JK[2,3-d]t 0| J^V>-5(6H)- 
*>(0.46g)£*Sft£LT»fc o 

'H-NMRfCDCb^OOMHz) d 2.77(2H,t,J=7.0H 
z), 3.69-3.77(2H,m), 6.05(lH,brs), 8.63(1 H,s), 
8.81(lH,s). 

[0429] 

###J 14 

2-x^;U-4-tKn+vt 0, J^v>-5-*;U 
7|?4r$/U— h(4.9g)£hUx^U73>(8.7ml)<D 
N,N-i/>^;U*;UA75K5S5jE(40ml)lCp-h^UX 

>x;u*=;u^p'jK(5.0g)*ln5L.aa'C i B# 

X^JU N-^fJI/-i8-77-*- K3.4g)(7) N,N- 
S?^;U*;UA75K»«(5niI)tlPA, SST 2 
0 B#IH«#Lfco 

SttU x^y-;U(50ml)lc5tA>Lfc o 

-C7)}t^>7K*^^-h l J^A(;fi14.60%. 1.1 
g)<tx^y-jK50ml)(D;S^ ! feilciiD^r l ftfD] 

3MU *T*MRU ftSSJB AT pH4 £Lfco 



£Jfi*T3Sfel\ «»^>^ATJft*Lfco 
SffiU «aic 6N fflK*jS»(80ml)*JP AT 1 

*IMb*HJ*A*iH;LT P H12 £U»»x* 

©*»lcttu MU »a*>f v^Ptf ;ux-r- 
jUfrbSfSULT 2-x^;u>8-y^;U-7,8-vtK 
Pt°»JK[2,3-d]t 0 »JSv>-5(6H)-^>(2.7g)^ 
HiiLT^flfco 

mp. 81-83 deg C 

'H-NMRCCDCh^OOMHz) S 1 .32(3H,t,J=7.6H 
z), 2.73(2H,t,J=7.0Hz), 2.81(2H,q,J=7.6Hz), 3. 
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acquired (2.34 g ) as crystal . 

On one hand it concentrated washing liquid , washed residue 
with ethylacetate and furthermore 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on it acquired the(0.46 g ) as 
crystal . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.77 (2 H, t, J=7.0Hz ), 3.69 - 3.77 (2 H, m ), 6.05 (1 H, brs ), 
8.63(1 H,s),8.81 (1 H,s). 

[0429] 

Reference Example 14 

ethyl 2- ethyl -4- hydroxypyrimidine -5-carboxylate (4.9 g ) 
with in N, N- dimethylformamide solution (40 ml ) of 
triethylamine (8.7 ml ) 1 hour it agitatedwith room 
temperature including p- toluene sulfonyl chloride (5.0 g ). 

ethyl N- methyl -;be -alaninate including N, N- 
dimethylformamide solution (5 ml ) of (3.4 g ), 20 hours 
itagitated with room temperature . 

It concentrated, diluted with water, twice extracted with the 
ethylacetate . 

It adjusted organic layer , washed with saturated saline , dried 
with magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, l.lg ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 

It concentrated, 1 hour heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (80 ml ). 

It made pH 12 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, recrystallization did residue from 
isopropyl ether and 2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on it acquired (2.7 g ) as 
crystal . 

mp.81-83degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.32 (3 H, t, J=7.6Hz ), 2.73 (2 H, t, J=7.0Hz ), 2.81 (2 H, q, 
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61(2H,t,J=7.0Hz), 8.72(lH 5 s). 
[0430] 

15 

^□^MJ >U(75g)$x$y—;U(300ml)lzi:fr 
U0 deg C X^MiSX^mCX^tLtzo 

tz o 

^y—)l(300m\)\zWM^.O deg C X7> 

m&v 12 msmftLtzo 

Ht**atiflU x£y-jUT*3fcofc 0 

'H-NMRCDMSO-dfi^OOMHz) 6 0.90(3H,t,J=7. 
4Hz) 5 1.55-1.73(2H,m), 2.37(2H,t,J=7.4Hz), 8. 
80(2H,brs), 9.12(2H,brs). 

[0431] 

###J 16 

7kf^b^hV^A(;S14, 60%, 70g)IC 0 deg C 

^□7Sv>^^(107g)$iDX.>0 deg C X 
xh+v>^b>^P>^vx^jU(l76ml)^in 

SE-C 1 B#l»JjM*U 1 l*IBftU»il3lELfco 



4-tKP^rV-2-^Ptf;Ut°'J5v>-5-*;U7K+ 
vb-K85.5g)^SSfe^ H B H (!:LT!#/c 0 

mp. 130-131 deg C 

'H-NMRCCDC^OOMHz) 8 1 .03(3H,t,J=7.8H 
z), 1.39(3H s t,J=7.2Hz), i.77-1.96(2H,m), 2.77 
(2H,t,J=7.6Hz), 4.38(2H,q,J=7.2Hz), 8.74(1H, 
s). 
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J=7.6Hz ), 3.61 (2 H, t, J=7.0Hz ), 8.72 (1 H, s ). 
[0430] 

Reference Example 1 5 

It melted butyronitrile (75 g ) in ethanol (300 ml ), it made 
saturated with 0 deg C via chlorine gas . 

1 7 hours it agitated with room temperature . 

It concentrated, filtered residue , washed with ether , dried. 

Suspension doing in ethanol (300 ml ), it made saturated with 

0 deg C via ammonia gas . 

1 2 hours it agitated with room temperature . 

It filtered solid , washed with ethanol . 

It adjusted filtrate and washing liquid , concentrated. 

You washed residue with ether , filtered and you acquired the 
butyro amidine acetate (107 g ) as colorless crystal . 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub>, 200MHz );de 
0.90 (3 H, t, J=7.4Hz ), 1.55 - 1 .73 (2 H, m ), 2.37 (2 H, t, 
J=7.4Hz ), 8.80 (2 H, brs ), 9.12 (2 H, brs ). 

[0431] 

Reference Example 1 6 

It added ethanol (1 1 ) to sodium hydride (oily , 60%, 70g ) 
slowly with 0 deg C, 1 hour agitated with room temperature . 

Including butyro amidine acetate (107 g ), 
[etokishimechirenmaron ] acid diethyl (176 ml ) was added 
with 0 deg C. 

1 hour it agitated with room temperature , 1 hour heating and 
refluxing did. 

It concentrated, washed residue with ether , filtered. 

Suspension doing solid in water, it made pH 4 including 
acetic acid . 

4 times it extracted with ethylacetate , gathered organic layer , 
dried with magnesium sulfate . 

It concentrated, washed residue with ether , filtered and 
itacquired ethyl 4- hydroxy -2- propyl pyrimidine 
-5-carboxylate (85.5 g ) as colorless crystal . 

mp.l30-131degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.03 (3 H, t, J=7.8Hz ), 1.39 (3 H, t, J=7.2Hz ), 1.77 - 1.96 (2 
H, m ), 2.77 (2 H, t, J=7,6Hz ), 4.38 (2 H, q, J=7.2Hz ), 8.74(1 
H,s). 
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[0432] 
###J17 

x^;u 4-tKn^-v-2^Pt°^t 0| J5v>-5-* 
JM^S/lx— h(5.0g)<th'JX5 1 ^7S>(8.4ml) 
(7) N,N-i/^;U7f%;UA75K»5ft(40ml)lC p-h 
;ux>x;u^-;u^PUK(4.8g)^to^.. SJB'P i 
B*lllfflM*Lfco 

X^U N-^U-j8-7^-*— h(3.3g)» N,N- 
fcffiU x$ry— ;u(50nU)lc»3&>Lfc o 

^©*a*,**ft-j-Hj^A(att.6o%, i.i 

g)<tx£/— ;K50ml)<D;S^*|lcaiK.T 1 EM 



6N ffi»*»a(80ml)*llP*-C 5 

*»M-MJ*A«n*T pH12 £U»»x* 
;U^2@ftaiLfco 

v'J*^;U*^A^P^h^^-(P^XT;U: 
^**>=l:l)lCttUMiLT 8->^U-2-^P 
ejU-7,8-5/tKPe«jK[2,3-d]eU5S?>-5(6H)- 

+>(3.9g)*eatL-c»fco 

mp. 61-62 deg C 

'H-NMRCCDCh^OOMHz) 5 1.00(3H,t,J=7.4H 
z), 1.73-1.88(2H,m), 2.73(2H,t,J=7.0Hz), 2.76 
(2H,t,J=5.6Hz), 3.24(3H,s), 3.61(2H,t,J=7.0Hz), 
8.71(lH,s). 

[0433] 

18 

x^;u 4-<7PP-2-(h , J^;L/7|-P^f : ^)t 0, JSv 
>-5-*^/K^>b-h(5.1g)i:h , Jx^;U75> 
(S.6ml)(D7h7tKn77>^X(20inl)lCX7;U 
N->^;U-i3 -7^x^~h(2.6g)(D J fh^tKP7 

7>i£&(3mi)£in*. Sffl-e 15 #it#Lfco 
attu*-e#«iL.»ilx^-e 3 HttttiL 
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[0432] 

Reference Example 17 

ethyl 4- hydroxy -2- propyl pyrimidine -5-carboxylate (5.0 g ) 
with in N, N- dimethylformamide solution (40 ml ) of 
triethylamine (8.4 ml ) 1 hour it agitatedwith room 
temperature including p- toluene sulfonyl chloride (4.8 g ). 

ethyl N- methyl -;be -alaninate including N, N- 
dimethylformamide solution (5 ml ) of (3.3 g ), 12 hours 
itagitated with room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 1 . lg ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

It extracted with ethylacetate , washed organic layer with 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 50 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (80 ml ). 

It made pH 12 including sodium hydroxide , twice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane =1:1 ), concentrated and 8 -methyl -2- 
propyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H )-on it acquired (3.9 g ) as crystal . 

mp.61-62degC 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.00 (3 H, t, J=7.4Hz ), 1.73 - 1.88 (2 H, m ), 2.73 (2 H, t, 
J=7.0Hz ), 2.76 (2 H, t, J=5.6Hz ), 3.24 (3 H, s ), 3.61(2 H, t, 
J=7,0Hz), 8.71 (lH,s). 

[0433] 

Reference Example 1 8 

ethyl 4- chloro -2- (trifluoromethyl ) pyrimidine 
-5-carboxylate (5.1 g ) with in tetrahydrofuran solution (20 
ml ) of triethylamine (5.6 ml ) 1 5 min itagitated with room 
temperature ethyl N- methyl -;be -alaninate including 
tetrahydrofuran solution (3 ml ) of(2.6 g ). 

It concentrated, diluted with water, thrice extracted with the 
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tz 0 

^mmzmtb. m*\&m*vfti\ air*** 

COjSJft*. 7KJfHb^h l J^A(;fi11, 60%, 0.88 
g)£x*y— ;K50ml)©E£ttld!in*T l B#Fp1 

XffiU *-Cf#RL, WS?£iD*T P H4 tLfco 



MIU 6N *»7K»a(60ml)*JW*T 5 

o #rajHj»a3tLfco 

*BMb+hU^AtlP5LT pH12 <tLsPilx^ 
*r1iB£mtt, ATftt«Lfc 0 

□ t°'JK[2 ? 3-d]t°USv>-5(6H)-^>(3.1g)^ 
fttLTfcfc. 

mp. 94-96 deg C 

'H-NMRCCDC^OOMHz) <5 2.82(2H,t,J=6.9H 
z), 3.32(3H,s), 3.72(2H,t,J=6.9Hz), 8.81(lH,s). 

[0434] 

19 

X^U 4-^PP-2-(HJ?;U* P^^)L°U5v 
>-5-*;U7t?^>b-h(5.1g)th l Jx^;U75> 
(S^mO^^h^tKP^^Vjg^OmOICXT^ 
N-^V^Pt°;U- J 8-T^x^-h(3.2g)CDxh^ 
tKP^>^;£(5ml)£iP*. Mfi-C 20 
Ltzo 

;IffiU ft«x^;u-e#«lL. 7K"C2 Hk ffiftft 

SIBU x^/-;U(50ml)lcj§^Lfco 

TKIMb+h'J^Acatt, 60%, 0.88 
g)<tx$/-;U(5Oml)0S*1fe|Ctoa.T 3 ftRfl 
ftflMlSKL*:. 

SMIU TKTfftRU ftHtlPAr pH4 drLfco 
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ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 0.88g ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

It extracted with ethylacetate , washed organic layer with 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 50 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (60 ml ). 

It made pH 12 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, recrystallization did residue from diisopropyl 
ether jpl 1 and 8 -methyl -2- (trifluoromethyl ) - 7 and 8 
-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (3.1 g ) as the crystal . 

mp.94-96deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
2.82 (2 H, t, J=6.9Hz ), 3.32 (3 H, s ), 3.72 (2 H, t, J=6.9Hz ), 
8.81 (1 H,s). 

[0434] 

Reference Example 19 

ethyl 4- chloro -2- (trifluoromethyl ) pyrimidine 
-5-carboxylate (5.1 g ) with in tetrahydrofuran solution (20 
ml ) of triethylamine (5.6 ml ) 20 minutesit agitated with 
room temperature ethyl N- isopropyl -;be -alaninate including 
tetrahydrofuran solution (5 ml )of (3.2 g ). 

It concentrated, diluted with ethylacetate , with water one 
time washed with twice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

3 hours heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 0.88g ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid , 

It extracted with ethylacetate , with water one time washed 
organic layer with twice , saturated saline , dried with 
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tZo 

xttu 6n ikmymm^omi^m^x 5 
7X^ib^hu^A^n^T p hi2 turnrn^ 

-vtKPt 0 UK[2,3-d]t 0, J5v>-5(6H)-^>(3.8g) 
mp. 85-87 deg C 

'H-NMRCCDCh^OOMHz) <5 1 .28(6H,d,J=6.0H 
z), 2.74(2H,t,J=8.0Hz), 3.61(2H,t,J=8.0Hz), 5.2 
2-5.35(lH,m), 8.83(lH,s). 

[0435] 

#^^J 20 

7Ki^b^hU^A(«ft. 60%, 14.7g)^^^> 
-£;5fcl\0 deg C -ex^y— ;U(300ml)$Anx. 
fco 

0 deg C X l,l-v^^;U^yxi;>^^ig(25g) 
<tXh^vyTb>VP>^vX^;K37ml)$|III 

x^y-;U(200ml)^ii*PLfco 

M;STf 1 K^lt^Ls 90 $Mml»a3ftLfc 0 



^vb-h(27.6g)^ilfe^B B a tLT^fco 

bic^x^-e5iEittaifco 



^S^fttf). GSS£v?*v^ A-Cl^JgLfco 

XML. »**7-feh>-C2fel\ ;Ji?XLT^b(rx 
TJU 2-(v^^75/)-4-tKP+vt°USv>-5 
-*;U7K^rvb-K6.7g)^»fe^r a i:LT#fco 



mp. 170-171 deg C 

■H-NMRtCDCWOOMHz) d 1.38(3H,t,J=7.2H 
z), 3.26(6H,s), 4.36(2H,q,J=7.2Hz), 8.66(1 H,s). 
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magnesium sulfate . 

It concentrated, 50 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (60 ml ). 

It made pH 12 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, recry stall ization did residue from diisopropyl 
ether jpl 1 and 8 -isopropyl -2- (trifluoromethyl ) - 7 and 8 
-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (3.8 g ) as the crystal . 

mp.85-87degC 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.28 (6 H, d, J=6.0Hz ), 2.74 (2 H, t, J=8.0Hz ), 3.61 (2 H, t, 
J=8.0Hz ), 5.22 - 5.35 (1 H, m ), 8.83 (1 H, s ). 

[0435] 

Reference Example 20 

sodium hydride (oily , 60%, 14.7g ) was washed with hexane , 
ethanol (300 ml ) was added with 0 deg C. 

1 and 1 -dimethyl guanidine sulfate (25 g ) with 
[etokishimechirenmaron ] acid diethyl (37 ml ) was added to 
order with 0 deg C. 

ethanol (200 ml ) was added. 

1 hour it agitated with room temperature , 90 minute heating 
and refluxing did. 

It concentrated, washed residue with ether , filtered. 

Suspension doing solid in water, it made pH 4 including 
acetic acid . 

Filtering insoluble matter including ethylacetate , ethyl 2- 
(dimethylamino ) - 4 -hydroxypyrimidine -5-carboxylate 
itacquired (27.6 g ) as colorless crystal . 

On one hand separating it does filtrate , water layer with salt 
furthermore 5 time extractions it is with ethylacetate as 
saturated . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, washed residue with acetone , filtered 
andfurthermore ethyl 2- (dimethylamino ) - 4 
-hydroxypyrimidine -5-carboxylate it acquired (6.7 g ) as 
colorless crystal . 

mp.l70-171degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.38 (3 H, t, J=7.2Hz ), 3.26 (6 H, s ), 4.36 (2 H, q, J=7.2Hz ), 
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[0436] 
###J21 

x*;u 2-(v^;U75/)-4-tKP*vt°'J5v> 
-5-*;U/K**>b— K5.3g)<th , Jx^;ix75>(8.7 
ml)© N,N-^^;U7t%^A7SK5S5ft(40ml)lC p- 

2 B#f B 1 40 Lfco 

X^JU N-^;U-j8 -7^x*— h(58%,5.9g)<D 
N,N-5?^;U^UA75KSS5a(10ml)$aiX.,S 
ST? 13 l#P B 1jf #Lfc 0 

/To 

XltU x^/-;U(50ml)lc?g^Lfco 

^©*?a*. **Hb*MJ^A(«tt. 60%, 1.1 
g)i:x^y-^(50ml)<Da*ft[Cln*T 1 ^Wl 

;IffiU *-e*MRU PK^iDxT P H4 <hLfco 

ft»x*;uT? 3 BttttJU ******)-&rtS 

XffiU 6N ttK*»#(80ml)£JlD;lT 3 

0 »lfflJnJ»asSLfco 

7k^b^hUOA£Jn*.T P H12 kUifflif 
;UT*3[Hltta3Lfco 

<Dft)lzttu ;i$SLT^^v-rv^Qt°;ux- 

^;UfrbS3£IILT 2-(v^;U7^y)-8-^;U- 
7 5 8-vtKPt 0, JK[2,3-d]t O| J5v>-5(6H)-^>(2. 
6g)£*S B E3 0 <tLTf#*i o 

mp. 54-55 deg C 

1 H-NMR(CDCl 39 300MHz) <S 2.64(2H,t,J=7.2H 
z), 3.15(3H,s), 3.23(6H,s), 3.51(2H,t,J=7.2Hz), 

8.61(lH 9 s). 

[0437] 

22 

^h»J^Axh+vK(20% s x*/-;u»jjL 73 

g)0X^y--^(4OOml)jSjaiC % 0 deg C V 

^;U-fV^S*flE»*(20g)tXh*i/>^U 

>VP>^vXT;K29ml)^|II[ZjP^.fc 0 



8.66(1 H,s). 
[0436] 

Reference Example 2 1 

ethyl 2- (dimethylamino ) - 4 -hydroxypyrimidine 
-5-carboxylate (5.3 g ) with in N, N- dimethylformamide 
solution (40 ml ) of triethylarnine (8.7 ml Equivalent of 2 
hours 40 it agitated with room temperature including p- 
toluene sulfonyl chloride (5.0 g ). 

ethyl N- methyl -;be -alaninate including N, N- 
dimethylformamide solution (10 ml ) of (58% and 5.9 g ), 13 
hours itagitated with room temperature . 

It concentrated, diluted with water, 6 times extracted with the 
ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, l.lg ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , washed organic layer 
together with saturated saline , dried with magnesium sulfate . 

It concentrated, 30 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (80 ml ). 

It made pH 12 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

Attaching on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrating and recrystallization doing 
residue from diisopropyl ether jpl 1 2 - (dimethylamino ) - 8 
-methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on it acquired(2.6 g ) as crystal . 

mp.54-55deg C 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300 MHz );de 
2.64 (2 H, t, J=7.2Hz ), 3.1 5 (3 H, s ), 3.23 (6 H, s ), 3.51 (2 
H,t, J=7.2Hz), 8.61 (1 H,s). 

[0437] 

Reference Example 22 

In ethanol (400 ml ) solution of sodium ethoxide (20%, 
ethanol solution , 73g ), S-methylisothiourea sulfate (20 g ) 
with [etokishimechirenmaron ] acid diethyl (29 ml ) was 
added to order with 0 deg C 
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c©*giis*ic»5i*# % mmau^x P H4 ic 

«ttU»££x-x;uT?fcl\x*;u 4-fcKn 

Kl4X)g)£fcfeeS*LTf»fc 0 
mp. 148-149 deg C 

^-NMRCCDCU^OOMHz) 5 1.42(3H,t,J=7.2H 
z), 2.60(3H,s), 4.44(2H,q,J=7.2Hz), 8.76(1 H,s). 



[0438] 
##0J 23 

X^JU 4-^PP-2-(>^^^7|-)t 0, JSv>-5-*JU 
/K+S/U— K25.0g)ihVX5^U75>(22ml)(D 
J fh^tKP7 i 7>56a(400ml)IC0 deg 
)l N-(2 9 4-y>h+y^>y^)-^77-*-h 
(87%,33g)£ifiTU M"C 12 B#|B«#Lfco 

3MU ftifcx^u-eftRL, 7Kt:3 0, mm-& 

3W6L.»/*Sx4ty— jU(400ml)lC}S»L.O d 
eg C T^h'J^ixXh^i/hW/o.X^y-^UJt 
^,40g)^;iSTLfco 

1 mmMiafiLLtzo 

pH4 IcflSLfco 



«faiLfc«a*aaL,*TfafeoTx^u 8-(2, 

4-v>h^V^>v;U)-2-(^;UT7t-)-5-7|-+V- 
5 > 6,7 > 8-T L h7tKPe , JK[2,3-d]e'J5*;>-6-*^ 
7K+vb-h(40.3g)^^fe^B B B ^LTt#fc o 

mp. 145-146 deg C 

'H-NMRCCDCls^OOMHz) 5 1.22(1.2H,t,J=6.9 
Hz), 1.28(1.8H,t,J=6.9Hz), 2.47(1. 8H,s), 2.55 
(1.2H,s) s 3.50(0.4H,dd,J=5.4Hz,8.4Hz), 3.66(0. 
4H,dd,J=5.4Hz,13.8Hz), 3.80(3.6H,s), 3.82(2.4 
H,s), 3.91(0.4H,dd,J=8.4Hz,13.8Hz), 4.09-4.25 
(2H,m), 4.32(1.2H,s), 4.75(1.2H,s), 4.81(0.4H, 
d,J=14.7Hz), 4.98(0.4H,d,J=14.7Hz), 6.42-6.47 
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1 hour it agitated with room temperature , 1 hour heating and 
refluxing did. 

It concentrated, washed residue with ether , filtered. 

Suspension doing this crystal in water, you adjusted pH 4 
including acetic acid . 

separating it did including ethylacetate . 

It made saturated in water layer including salt , furthermore 
the twice extracted with ethylacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It concentrated, washed residue with ether , it acquired the 
ethyl 4- hydroxy -2- (methylthio ) pyrimidine -5-carboxylate 
(14.0 g ) as colorless crystal . 

m P .148-149degC 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.42 (3 H, t, J=7.2Hz ), 2.60 (3 H, s ), 4.44 (2 H, q, J=7.2Hz ), 
8.76 (1 H, s ). 

[0438] 

Reference Example 23 

ethyl 4- chloro -2- (methylthio ) pyrimidine -5-carboxylate 
(25.0 g ) with in tetrahydrofuran solution (400 ml ) of 
triethylamine (22 ml ) ethyl N- (2 and 4 -dimethoxy benzyl ) - 
the;be -alaninate it dripped (87% and 33 g ) with 0 deg C, 12 
hours agitatedwith room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted residue in ethanol (400 ml ), dripped 
sodium ethoxide (20%, ethanol solution , 40g ) with 0 deg C. 

1 hour heating and refluxing it did. 

It concentrated, it adjusted pH 4 with acetic acid including 
thewater. 

It filtered crystal which it precipitated, washed with water and 
ethyl 8- (2 and 4 -dimethoxy benzyl ) - 2 - (methylthio ) - 5 
-oxo -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -6-carboxylate (40.3 g ) as the yellow crystal . 

mp.l45-146degC 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .22 (1 .2 H, t, J=6.9Hz ), 1 .28 (1 .8 H, t, J=6.9Hz ), 2.47 (1 .8 
H, s ), 2.55 (1 .2 H, s ), 3.50 (0.4 H, dd, J=5.4Hz , 8.4Hz ), 
3.66 (0.4 H, dd, J=5.4Hz , 13.8Hz ),3.80 (3.6 H, s ), 3.82 (2.4 
H, s ), 3.91 (0.4 H, dd, J=8.4Hz , 13.8Hz ), 4.09 - 4.25 (2 H, 
m ), 4.32 (1.2 H, s ), 4.75 (1.2 H, s ), 4.81 (0.4 H, d, 
J=14.7Hz ),4.98 (0.4 H, d, J=14.7Hz ), 6.42 - 6.47 (2 H, m ), 
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(2H,m), 7.14-7.1 9(1 H,m), 8.21(0.6H,s), 8.61(0. 
4H 5 s). 

[0439] 

24 

X^JU 8-(2,4-v^h^rV^>v;U)-2-(>5 1 ;UT 
7|-)-5^+V-5,6,7,8-^h^tKPt 0, JK[2,3-cl]t 0l J 
5$/>-6-*;Utf*$/U— h(403g)<Di/^U* 
;U/f%*S/K»ja(400ml)lC*(7ml)tft^(57.0g) 
£flQ*_, 7;U^>SH»TT? 160 deg C Tr 3 ft 



*«»*0>Htt*aMJlU 8-(2,4-i?*h*V'<> 

i/;i/)-2-(^;u^)-7 f 8-^tKntf'JK[2,3-d]b? 

U5$?>-5(6H)-*:/(9.4g)£f|fe*Sffi£LT» 

fee 

XffiU »**x— r^l/ejjfcl\ 8-(2,4-v 
UK[2,3-d]e»J55?>-5(6H)-+>(21.1g)*ltfee 
mp. 151-152 deg C 

^-NMRCCDCb^OOMHz) <5 2.54(3H,s), 2.62(2 
H,t,J=7.5Hz), 3.57(2H,t,J=7.5Hz), 3.81(3H,s), 
3.82(3H,s), 4.88(2H ? s), 6.44-6.48(2H,m), 7.21 
(lH,d,J-7.8Hz), 8.59(1 H 9 s). 

[0440] 

###J 25 

7 5 8-vtKPt 0, JK[2,3-d]t 0, J5v>-5(6H)-^->(l. 
89g). ^b«Y>gg(2.5g), StWlfri'*? A(5.3g) s 
10% Pd/C(0.6g). A7V^AH(0.2g)(D;I^ifel 
©*»»(40ml)£ 13 ftffltoSfta^Lfco 



7K^b^h l J^A^Q^TpHll<tU;j|iiLfro 

XffiU ^PP*;bA->4r/-;K10:l)*5SlcB 
5;^;I^L.^v^b'J>(20ml)^ 0 deg C 
MT? 90 #H#Lfc 0 
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7.14 - 7.19 (1 H, m ), 8.21 (0.6 H, s ), 8.61 (0.4 H, s ). 

[0439] 

Reference Example 24 

ethyl 8- (2 and 4 -dimethoxy benzyl ) - 2 - (methylthio ) - 5 
-oxo -5, 6, 7, 8-tetrahydro pyrido in dimethyl sulfoxide 
solution (400 ml ) of [2 and 3 -d ] pyrimidine -6-carboxylate 
(40.3 g )under argon atmosphere 3 hours it agitated with 160 
deg C water (7 ml ) withincluding salt (57.0 g ). 

separating it did including water and ethylacetate . 

organic layer with water one time was washed with twice , 
saturated saline . 

It filtered solid in organic layer , 8 - (2 and 4 -dimethoxy 
benzyl ) - 2 - (methylthio ) - 7 and 8 -dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on it acquired (9.4 g ) as yellow 
crystal . 

On one hand, you washed filtrate with saturated saline , dried 
with the magnesium sulfate . 

It concentrated, washed residue with ether , furthermore 8 - (2 
and 4 -dimethoxy benzyl ) -2 - (methylthio ) - 7 and 8 
-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (21.1 g ) as yellow crystal . 

mp.l51-152degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
2.54 (3 H, s ), 2.62 (2 H, t, J=7.5Hz ), 3.57 (2 H, t, J=7.5Hz ), 
3.81 (3 H, s ), 3.82 (3 H, s ), 4.88 (2 H, s ),6.44 - 6.48 (2 H, 
m ), 7.21 (1 H, d, J=7.8Hz ), 8.59 (1 H, s ). 

[0440] 

Reference Example 25 

7 and 8 -dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
(1.89 g ), maleic acid (2.5 g ), calcium carbonate (5.3 g ),10% 
Pd /C (0.6 g ), aqueous solution (40 ml ) of mixture of 
palladium black (0.2 g ) was done 13hour heating and 
refluxing . 

It made pH 1 1 including sodium hydroxide , filtered. 

filtrate was neutralized with acetic acid . 

It concentrated, suspension did in chloroform -methanol (10: 
1) solution and itfiltered via basic silica gel . 

filtrate was concentrated, phosphorous oxychloride (20 ml ) 
was added with 0 deg C. 

90 minutes it agitated with room temperature . 

You poured to ice , neutralized with sodium hydroxide . 
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0<^)lcttLT 5-<7PQeUK[2,3-d]eU5v>(0. 
12g)S#fc e 

'H-NMRCCDCWOOMHz) 5 7.70(1 H,d,J=5.1H 
z), 9.21(lH,d,J=5.1Hz), 9.23(lH,s), 9.86(1 H,s). 



[0441] 

###J 26 

4-^pp^>-tf>^— ;u(7.ig)(D io%7KB£lb 

^-h , J^A7K^^(100ml)ICxh^^ r T;U7> : E 

A:fP5K(o.79 g )£ tin*, aa-c 10 

0 deg C T? l-7;U^P-4--hP / <>^>(5.2ml) 

roh;ux>j§5$(iomi)^5STL, sa"e 2 B#r B i 3 

0 #SM*Lfco 

ft»x^;ui:**JlPA-C»aL, *«ll«tta 
£*7la?3feL\ BE»"7^*i/^ A-eft«lLfco 



a«U SS^+^frbSfSfiLT l-9Pn 
-4-[(4--hP7xz:;U)^]K>if>(i2.5g)*jg 

mp. 86-87 deg C 

1 H-NMR(CDCl 3 ,300MHz) 57.16-7.21 (2H,m), 
7.40-7.50(4H,m), 8.06-8.1 l(2H,m). 



[0442] 

27 

l-<7PP-4-[(4-XhP^x-;U)5 1 ^]^>-<f>(12. 
3g)©X$/-;U»a(80ml)IC»i|(80ml)Sft] 
*_ s 80 deg CTiPlftLfco 

LToilTc^^^tt 7.8g 1)Utt 0 



aSttS^TftliU «»36<fc**ofc6lltf 80 
deg C X 3 B#^iPlftLfro 

*»**a*U %£*attLfc 0 
te»S»**+h«J^A7K»ai:»»x^jU$ 
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5 times it extracted with ethylacetate , dried organic layer 
together with the magnesium sulfate . 

Attaching on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), 5 -chloro pyrido it acquired [2 and 3 -d ] 
pyrimidine (0. 1 2 g ). 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
7.70(1 H, d, J=5.1Hz), 9.21 (1 H, d, J=5.1Hz), 9.23(1 H, 
s) s 9.86(1 H,s). 

[0441] 

Reference Example 26 

4 -chlorobenzene thiol in 10% sodium hydroxide aqueous 
solution production liquid (100 ml ) of (7.1 g ) 10 min it 
agitated with room temperature including 
[tetorabuchiruanmoniumuburomido ] (0.79 g ). 

1 -fluoro -4- nitrobenzene it dripped toluene solution (10 ml ) 
of (5.2 ml ) with 0 deg C, equivalent of2 hours 30 agitated 
with room temperature . 

separating it did including ethylacetate , and water washed 
organic layer with saturated saline , dried with magnesium 
sulfate . 

It concentrated, recrystallization did residue from hexane and 
1 -chloro -4- it acquired [ (4 -nitrophenyl ) thio ] benzene 
(12.5 g ) as crystal . 

mp.86-87deg C 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
7.16 - 7.21 (2 H, m ), 7.40 - 7.50 (4 H, m ), 8.06 - 8.1 1 (2 H, 
m). 

[0442] 

Reference Example 27 

1 -chloro -4- it heated to ethanol solution (80 ml ) of [ (4 
-nitrophenyl ) thio ] benzene (12.3 g ) with 80 deg C 
including acetic acid (80 ml ). 

reduced iron was added little by little. 

When foaming started, temperature was lowered to room 
temperature , furthermore reduced iron total 7.8g was added 
little by little. 

When reduced iron all was added and foaming was settled, 
again 3 hours it heated with 80 deg C. 

insoluble matter was filtered, filtrate was concentrated. 

Including saturated sodium bicarbonate * aqueous solution 
and ethylacetate , furthermore insoluble matter wasfiltered. 

separating it did filtrate , with water one time washed organic 
layer with twice , saturated saline , dried with magnesium 
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[(4-^PP^x-^)^]T-'J>(7.77g)^^ B B B <!: 
mp. 60-61 deg C 

^-NMRCCDCl^OOMHz) S 3.83(2H,brs), 6.64 
-6.71(2H,m), 6.99-7.06(2H,m), 7.13-7.20(2H, 
m), 7.26-7.33(2H,m). 

[0443] 

28 

"<>tf >^^--JU(9.3ml). =rV^=f-)VT^- 
^A^P5K(L46g), 10%7K^b^h'J^A7K;§ 
$(180ml)(7);I£-%lC 0 deg C T* l,4-v<7PP- 
2-"hP / <>*tf>(17.4g)(7)h;UX>;§; , S(50nil)^ 
S5TU Mffltf 3 B#IH«ttLfco 

^«Jf**-c2isi % ffiinft**tf i ia%i\tt 

;IffiLT 4-^PP-2-~hP-i-px-;u^)^> 
4£>(24.5g)£»tttt£LTf»fco 

'H-NMRCCDCb^OOMHz) 5 6.79(lH,d,J=8.8H 
z), 7.29(lH,dd,J=2.6Hz,8.8Hz), 7.43-7.62(5H, 
m), 8.22(lH,d,J=2.6Hz). 

[0444] 

###J 29 

4-^7PP-2--hP-l-px-;i/^^-)/<>-tf>(24.5 
g)0)x5ry— ;ujgjjE(i50ml)lCfti|(150ml)Sin 
*_ s 80 deg CTr^P^Lfco 

L-foa7U^^I+ 15.4g AP^-fco 



deg C IC^SU 4 0*Pp1*P^Lfc o 
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sulfate . 

It attached on [shirikagerukaramukxiromatogurafii ] 
(hexane :ethylacetate =1:1 ), concentrated. 

recrystallization doing residue from hexane -ethylacetate , 4 - 
it acquired [ (4 -chlorophenyl ) thio ] aniline (7.77 g ) as 
crystal . 

mp.60-61degC 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
3.83 (2 H, brs ), 6.64 - 6.71 (2 H, m ), 6.99 - 7.06 (2 H, m ), 
7.13 - 7.20 (2 H, m ),7.26 - 7.33 (2 H, m ). 

[0443] 

Reference Example 28 

benzenethiol (9.3 ml ), [tetorabuchiruanmoniumuburomido ] 
(1.46 g ), in mixture of 10% sodium hydroxide aqueous 
solution production liquid (180 ml ) 1 and 4 -dichloro -2- 
nitrobenzene itdripped toluene solution (50 ml ) of (17.4 g ) 
with 0 deg C, 3 hours agitated with the room temperature . 

Including ethylacetate , separating it did. 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

Concentrating, 4 -chloro -2- nitro -1- it acquired (phenylthio ) 
benzene (24.5 g ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
6.79 (1 H, d, J=8.8Hz ), 7.29 (1 H, dd, J=2.6Hz , 8.8Hz ), 7.43 
- 7.62 (5 H, m ), 8.22 (1 H, d, J=2.6Hz ). 

[0444] 

Reference Example 29 

4 -chloro -2- nitro -1- it heated to ethanol solution (150 ml ) 
of (phenylthio ) benzene (24.5 g ) with 80 deg C including 
acetic acid (150 ml ). 

reduced iron was added little by little. 

When foaming started, temperature was lowered to room 
temperature , furthermore reduced iron total 1 5.4g was added 
little by little. 

When reduced iron all was added and foaming was settled, 
temperature rise it did again in 80 deg C, 4 hours heated. 

insoluble matter was filtered, filtrate was concentrated. 

Including saturated sodium bicarbonate * aqueous solution 
and ethylacetate , furthermore insoluble matter wasfiltered. 

separating it did filtrate , with water one time washed organic 
layer with twice , saturated saline , dried with magnesium 
sulfate . 
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